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# Price Break! 
6 Complete 386 Systems 
For Under $3,500 


® Ready for the Future: 
3+Open LAN Manager 
Brings OS/2 to Networks 


® Wise Investment? 
7 Film Recorders 
For Under $15,000 


® First Looks Preview: 
Word 5.0 Guns 
For WordPerfect 


PC Labs Tests Five 386-based 
Multitasking Solutions 
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At this moment, millions of Lotus’ 1-2-3° 
users are faithfully awaiting the arrival of 
a product called Release 3. A character- f ——— 
based product that promises greater power ) Jul RT Dec 17 








and greater produc- 
tivity for serious 
spreadsheet users. 
As soonas it 
gets here. 
Inthe meantime, 
we have a question: 
———_—_ If Release 3 is in 
solo oe, fact character-based, 
a whole new perspective. and the entire per- 


sonal computing industry continues moving _ easiest, most enjoyable way to crunch your 
toward graphics-based environments, is it numbers. Thanks to an incredibly intuitive 
wise to wait for Release 3? Or consider the design that exploits innovations like Micro- 





alternative. _ 
Actually, youcando =} i 
both. Because you have = — 
nothing to lose by seeing Al HHI ri 
the other side of the _ | 
spreadsheet story, and As you know, with 1-2-3 your ability to customize worksheets and charts ts limited. ———— ——— en | 
trying it for yourself. As you may not know, with Microsoft Excel the possibilities are limitless. =__:— sae] 


Its called Microsoft® Excel. The spread- soft Windows, OS/2 Presentation 
m sheet specifical- Manager and, of course, the Macintosh? 
sey § ly designed for Youre a loyal Lotus user. If youre a bit 
graphic environ- skeptical, we fully understand that. We also 
ments—the in- anticipated it. So we've made sure your hard- 
dustrysemerg- earned equity in 1-2-3 
minetestes @ ingstandard. isnot 
Comataded nacre theome-——= =f Five minutes in 
ee {Ot of ademo 
Unfortunately 1-2-3 wont let you move, wil] show you 


size, and link an unlimited number of files at the 
same time. Fortunately, Microsoft Excel will the fastest, 









obsolete. In fact, we've not 
sat made a transition to Microsoft = 
Excel attractive, weve also made it easy: 
Microsoft Excelactually reads and writes 





Lotus 123 


As Lotus may or may not have told you, 
Release 3 will need a substantial investment 
in new hardware. The same hardware that 
runs Microsoft Excel. All were saying is, if 
youre committing to new machines, make 
the most of those new machines. Something 
em Release 3 simply wont. 

But, using is believing, So we've made 
it convenient to get asample of Microsoft 
Excel in your hands. Simply call us at 

(800) 541-1261, Dept. J14 for a free 
sample disk of your own. It's worth 
No more se | trips to the es Microsoft Excel comes with Print the call. Its worth the eaparence 
Preview for true WYSIWYG. Unlike Release 3. In fact, were so 
1-2-3 files and even helps translate macros. _ confident about 
It also offers the convenience of 1-2-3 on-line Microsoft Excel that 
help—so you can expect a surprisingly smooth _ were offering a no- 
transition. In fact, the  questions-asked, 
slash key you punchto — money-back guaran- 
access your 1-2-3com- tee good through 
mands is the same January 1990.Which —— goreven more convincing 






























key that can access means were actually — -#ll/or asample ask The disk 
. enqe ts. e experience 
Microsoft Excelcom- —_ willing to guarantee is priceless 


mands—you dont have _ our current technology against Lotus tech- 
Yes, graphics-based Micosoft Excel was toYelearnathing. nology that isnt even available yet. 
Pe ewes = Another issue: All of which brings us to a decision 
hardware. millions of you are about to face: 

Upgrade to character-based Release 3, 
or upgrade to the power and simplicity of a 
graphics-based spreadsheet. Were not 
saying itS an easy decision. 

Just an inevitable one. 


Making it all make sense: 





Money-back guarantee vahd only if purchased after May 1, 1968 Custe Sac a (406) 675. Oneae Neth Aceon a2 06) Oe a a ER ONES ae ar cay 
logo are jee Tielepethiaiad Md rity Pipers -ipceramni ficrosoft Corporation, Lotus and 1-2-3 are regatered trademarks of Lotus Development Corporation. Macintosh « a regratered trademark of Apple Camputer, Inc. 
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State of the art power usually comes with a state of the 
art price. Except at Computer Products United. At CPU, 
we design compatibles to extend the limits of technology 
and reliability. Not the limits of your budget. 


Consider our 386/25. It gives you the performance of a 
real 80386-25. Not just a 20 trying to run like a 25. In 
addition, to get the most out of your standalone 
applications, we offer MS-DOS® and MS”0S/2 support. 


386/25 


$3,295 


© 80386-25 CPU running at 25MHz 

© 32K cache memory 

® Zero wait state, Norton V.3 S! rating: 29.7 

© 1 MB memory (expandable to 8 MB using SIMM on board) 
© 384K shadow RAM 

© 1.2 MB floppy disk drive 

® 1:1 interleave dual floppy/hard disk controller 
® Ports: 2 serial, 1 parallel, 1 game 

* Clock/calendar with battery backup 

® 101-key enhanced keyboard 

* AMI/Award BIOS 

© CPU80387 math co-processor socket 

* 8 expansion slots 
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If you need a few workstations to plug into your LAN, a 
fileserver that can handle a bigger load, or a complete 
turnkey network package complete with NetWare? CPU 
is your single-source answer offering all the security of 
our Novell Gold-authorized support. 


For state of the art technology at a hands-on price, CPU 
is an exceptional value. With no exceptions. 


386/20 


$1,995 


© 80386-20 CPU running at 20 MHz 

® Zero wait state, Norton V.3 S1 rating: 23 
© 1 MB memory (expandable to 8 MB using SIMM on board) 
© 384K shadow RAM 

© 1.2 MB floppy disk drive 

Dual floppy/hard disk controller 

° Ports: 2 serial, | parallel, 1 game 

* Clock/calendar with battery backup 

© 101-key enhanced keyboard 

¢ AMI/Award BIOS 

© 80287/80387 math co-processor socket. 
* 8 expansion slots 

* 64K cache memory system, $2395 








286/20 


$1,295 
© 80286 CPU running at 20MHz 


* Zero wait state, Norton V.3 SI rating: 28 


© 512K memory (expandable to 4 MB 
using 1 MB DRAM on board) 

¢ 384K shadow RAM feature 

© 1.2 MB floppy disk drive 

¢ Dual floppy/hard disk controller 

© Ports: 2 serial, | parallel, 1 game 

* Clock/calendar with battery backup 

© 101-key enhanced keyboard 

¢ Phoenix BIOS 

80287 math co-processor socket 

© 8 expansion slots 


NNOVELL 


Id-Authorized Dealer 


To order, 

call (800) 824-2936. 

In California: (800) 662-6111. 
Local inquiries: (818) 338-5959, 


Hours; Monday through prices, 7am. to 6 p.m.; 
Saturday, 10 a.m. to 3 p.m. 


: | 
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All systems carry a 30-day money-back guarantee 
excluding shipping charges. All basic systems 
carry a comprehensive | year parts and labor 
warranty. During this period, we will repair or 
replace, at our option, any defective part at no 
additional charge. Add-on products (hard 

drives, monitors, etc.) carry manufacturers’ 
warranties, 


We aceept VISA, MasterCard, and cashier's 
checks, Purchase orders and personal checks 
welcome. 
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Prices. — 


386SX 
$1,695 


© 80386SX CPU running at 16MHz 

¢ Zero wait state, Norton V3 SI rating: 18.7 

© 1MB memory (expandable to 8 MB 
using SIMM on board) 

¢ 384K shadow RAM 

© 1.2 MB floppy disk drive 

© Dual floppy/hard disk controller 

¢ Ports; 2 serial, 1 parallel, 1 game 

¢ Clock/calendar with battery backup 

¢ 101-key enhanced keyboard 

¢ Award BIOS 

¢ 80387SX math co-processor 

© 8 expansion slots 


286/12 


$995 


© 80286-12 CPU running at 12MHz 

* Zero wait state, Norton V.3 SI rating: 15.3 

© 512K memory (expandable to 4 MB 
using SEMP on board) 

© 1.2 MB floppy disk drive 

* Dual fioppy/hard disk controller 

* Ports: 2 serial, | parallel, 1 game 

* Clock/calendar with 10 year battery life 

¢ 101-key enhanced keyboard 

¢ Phoenix/Award BIOS 

* 80287 math co-processor socket 

8 expansion slots 





Computer 
Products 
United 

12803 Schabarum Avenue, Irwindale, CA 91706. 


Copyright © 1988 Computer Products United. Ail rights reserved. 
Pricing and system configurations are subject to change without 
notice, 


MS-DOS and MS are registered trademarks of Microsoft, Inc. 


NetWare ia a registered trademark of Novell, Inc 


SOLUTIONS 


Bigger— 


Vfeature Deluxe™ \ets your DOS system 
use hard disks it thought it couldn't, all in one 
bootable piece—no artificial partitions! You 
can even span your old drive with the new one 
for more capacity. Use RLL, ESD], or SCSI, 
and laugh at DOS partition limits. $120 


DUB-14" takes a different approach to 
drive expansion, stretches your AT’s Drive Table 
to support the drive YOU choose! Comes with 
setup and low-level format routines, and it's OS 
independent. $95 


Faster— 


Veache™ accelerates disk operations, avoids 
fepetitive accesses by storing data in RAM as 
you read it so it’s there for you the next time 
you need it—no waiting! Works with any type 
of memory, caches up to 15 Mb, bundles accel- 
erators for your diskettes, screens, and 
keyboard. $59.95 


Vopt™ saves head motion by eliminating 
DOS file fragmentation. In a few seconds at 
boot time, Vopr arranges all your files neatly 
in contiguous clusters so you won't waste any 
time reading them back. Bundles timing and 
diagnostic utilities. $59.95 


Safer— 


Viock™ protects your system and its data 
from vandals and accidents. Sysiem access 
passwords contro] booting, activity) menus 
decide who does what to which files, even locks 
out Ctl-Break during boot! $135 


Easier— 


Viools™ is a slick set of disk management 
tools for DOS and OS/2. Display directories 
in whatever order you like, browse files and 
change or delete them, compare and update 
multiple versions, find and manipulate 
categories of files, and more! $49.95 


SEE YOUR DEALER OR CALL TOLL-FREE 


1 (800) 284-3269 


GOLDEN BOW SYSTEMS 
2870 STH AVENUE 

SAN DIEGO, CA 92103 

(619) 298-9349 

FAX (619) 298-9950 TELEX 201520 GBS UR 
MC/VISA US shpg/hdlg $3 CA orders add 7% 
Viranwt DUBE, Vearte Vogt Vint ond | inal ane iredemarhs of Godden Row Sevens 
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WHAT’S INSIDE 


Last March PC Mag- 
azine introduced 
Pipeline, a colorful 
addition to the First 
Looks section. It 
quickly became one 
of the magazine’s 
most popular fea- 
tures. 

Executive editor 
Gus Venditto, the 
man behind Pipeline, 
points out: ‘PC Mag- 
azine is introspective 
by nature. We take 
products and evaluate 
them under controlled 
circumstances. Pipe- 
line gives a different 
perspective than what 
we normally provide. 
It’s a place where we 
can look ahead to the 
technology we will be 
writing about.’” 

Pipeline is also the 
place where many of 
the contacts that Ven- 
ditto made in his role 
as editor of the First Looks section 
(throughout 1987 and into 1988) drop hints 
and give clues about upcoming products. 
His analysis, based on what he learns at in- 
sider meetings, demos, and press confer- 
ences, sums up the direction of the entire 
industry. 

Predicting the future with any success, 
however, requires a good understanding of 
what people are doing today. The Top Ten 
Sellers list, compiled with data from In- 
gram Software and PC Connection, is a 
great tool for spotting trends in software. 
It’s an instant read of what’s hot now and 
what’s been hot over the past 5 weeks. 

The PC MagNet survey results are 
equally important because they indicate 
how readers are using their products and 
how they feel about them. As Venditto ex- 


PC watch: Executive editor Gus Venditto tracks industry 
trends from PC Magazine's New York City headquarters. 


a The 





plains, ‘‘More than 40,000 readers have 
joined PC MagNet, and when a survey is 
taken, the connect time is free to encour- 
age broad participation. We always get a 
really good response, and as Pipeline 
evolves, we'll be doing even more re- 
search into how satisfied readers are with 
their systems.”’ 


ANOTHER FREE UTILITY § After you 
finish checking out the news in Pipeline, 
be sure to flip to this issue’s Productivity 
section, where Bob Flanders, our newest 
contributor, makes his debut with one of 
our best utilities ever. Flanders, a telecom- 
munications and protocols expert, has cre- 
ated ZCOPY, a simple utility to transfer 
data from one PC to another at high speeds 
via the serial ports. —Stephanie Izarek 


Galde t TDM Standard Personal Conspuning [SSN (0858-8507) is published bi-weekly except in Joly and August for $3997 for one year (22 isumes), 


361 97 for two years, and $81 97 for duve years Addons postage S100 per copy or $22.00 per year for Canada and all csher Sorcign couse. Ziff Davie Publishing Co . 6 dvaso0 of 
‘Zifl Comemonications Co One Pash Ave New York NY 10016 Secand-Clas posiage pasd af New York NY 10016 and ot tdnonal making offices POSTMASTER. Addr changes 


Wo PC Magarmc FO flow 54093, Boulder, CO 803214093 
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These unretouched print 
Samples show the superior 
print quality of QMS-PS 810 








The new 
8-page/minute 
QMS-PS 810 
laser 

printer 


over printers using first- 
generation print engines. 





ntroducing the PostScript laser printer 
that blacks out at high speeds. 


The new QMS-PS’ 810 can compose and print 
the most complex pages in record times, with 
richer, more saturated blacks than ever before. 
All with the desktop publishing power of Adobe 
PostScript’, and the superior print know-how of 
QMS, an industry leader. 


Under the hood QMS ASAP” (Advanced Sys- 
tem Architecture for PostScript) is proprietary 
technology that helps eliminate the hardware 
bottlenecks that hinder other PostScript printers. 
Asa result, QMS-PS 810 boasts processing speeds 
remarkably faster than other PostScript printers 
in its class. And faster output means greater pro- 
ductivity. In addition, the QMS-PS 810 laser 


.. printer's new Canon’ 
/; 4 SX* print engine 
saad / covers solid areas and 
(““,, f| prints fine detail 
Sef) better than previous- 
™ generation engines. 





1987 Laser Connection 


Fast start, strong finish You can adorn your 
documents with one or all of the 35 Adobe 
typefaces. Thanks to PostScript, there’s an 
infinite number of font variations available. You 
can also make type as large or as small as you 
want. And put it anywhere on the page. In fact, 
with PostScript you enjoy total control over the 
design of your page. It gives you the complete 
desktop publishing power to do things that 
would otherwise be virtually impossible. So you 
get high-quality output exactly how you want it. 

Along with PostScript, the HP LaserJet +" 
Diablo* 630 and HP-GL™ printer emulations 
are added for your non-PostScript software. 

The QMS-PS 810 laser printer is easy to 
use, maintain, and comes with a one-year war- 
ranty. It’s available from Laser Connection 
dealers. Laser Connection is a sales and 
marketing subsidiary of QMS. For the dealer 
nearest you call 1-800-523-2696 . 


\e LASER 
CONNECTION 


A QMS company 


The following are trademarks of their respective companies QMS, QMS-PS, ASAP. 
Laser Connection of QMS, Inc PostScript of Adobe Systems, Inc Canon, Canon 
SX of Canon US.A Laserlet + HP-CL of Hewlett Packard Diablo of Xerox Corp 
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COVER STORY 








When One PC Equa Four: 
386 Multitasking 


Environments 

Stephen R. Davis and Winn L. 
Roschi/ The 386 chip is not just 
a faster 286; its unique ability 





to simulate many virtual DOS 
machines within one PC means 
users can run their applications 
concurrently—all they need is 
the right software. PC Labs 





tests five DOS enhancers and 

replacements that fit the bill and 

that make multitasking a reality 
[0a rere. § 


The secret to multitasking is 
processor time-slicing, page 94. 


COMPUTERS 

The Midrange Has Moved: 
386s Become Affordable 
Bruce Brown and Stephanie K. 
Losee! The best excuse for not 
buying a 386 computer used to 
be price. Now there’s no 
excuse. PC Labs evaluates six 
fully configured 386 computers 
under $3,500 from Altec 
Technology, CompuAdd, 
Dataworld, HiTech 
International, Tussey 
Computer Products, and Zeos 
Intemational................ 145 
Features Table.............. 148 
Performance Tests ......... 154 


CONNECTIVITY 
Building Workgroup 
Solutions: 
3Com’s 

3+Open 

LAN Manager 
Frank J. Derfler, 
Jr./ Does 3Com’s 
OS/2-based 3+ 
Open LAN Man- 
ager pose a serious 
challenge to No- 
vell’s NetWare in 
the PC LAN mar- 
ket? Is 3Com lead- 
ing the march to 
the future? PC 
LAN Labs exam- 
ines the first network operating 
system that lets users combine 
DOS workstations with OS/2 
SERVEDS: 2c eg 


Cover Photography: 
Thom O’Connor 





HARDWARE 

From Screen to 
Slide—Affordably 

Henry Fersko-Weiss/ With 
prices ranging from $5,000 to 
just over $14,000, film 
recorders aren’t cheap, but in 
the right corporate setting 
there’s no more cost-effective - 
way to produce tnuly 
presentation-quality slides. PC 
Magazine evaluates seven of 
the leading models.......... 199 





EDITORIAL PRODUCT 
INDEX 

A list of products reviewed in 
this issue, plus a guide to 
utilities, programs, and tips in 
the Productivity section ... 372 
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FIRST LOOKS 


Hands On: 

e Microsoft Word 5.0 
challenges WordPerfect 5.0 
with an assortment of welcome 
new features 

e Freelance Plus 3.0: Lotus 
spruces up print preview with 
device-specific font support 

e Micro | Power 386-20: A 
complete 386 for $2,000 

e SOTA 286i replaces 8088s, 
8086s with 12.5-MHz 286 

e Graph-in-the-Box Analytic: 
Pop-up graphics with a flair for 
science 

e Fastback Plus 2.01 

e An update of Peter Norton’s 
classic programmer’s guide 

e Headroom memory manager 
works magic with TSRs 

e Bridge/286, /386: A full- 
featured Microsoft Windows 
batch language 

e NEC CD-ROM drive ..... 33 


AFTER HOURS 


In Part 1 of our two-part 
personal income tax- 
preparation software feature, 
tax expert Laura Lou Meadows 
reviews: 

e MECA’s Andrew Tobias’ 
TaxCut 

e Legal Knowledge Systems’ 
Ask Dan About Your Taxes 

e Simon & Schuster’s J.K. 
Lasser’ s Your Income Tax 


e ChipSoft’s TurboTax.... 382 





OTAL EXPENSES 


PRODUCTIVITY 


UTILITIES 


File Transfers Fast and Easy 


Bob Flanders/ Moving files between chides that lack a 
common disk format can present a formidable challenge. But 


hook together two computers with a null-modem cable, and 








ZCOPY lets you transfer data directly between machines 
through serial ports at high speed 
ENVIRONMENTS USER-TO-USER 
Speaking the Language of Neil J. Rubenking/ A batch file 
the PM API, Part 3 that acts like TYPE and works 
Charles Petzold/ Presentation with wildcards; an automatic 
Manager programs contain a way to keep track of your boot- 
window-procedure function ups; compare two lists of files 
that is called from the PM itself. | using the FOR command.. 303 





Here’s how to understand the 








strange-looking code that POWER USER 

FESUILS . camaneeeeseee ieee 283 | Craig L. Stark/ Output 
compressed type on your 

POWER PROGRAMMING | LaserJet even with programs 

File Management in C and that don’t support it; customize 

Assembly WordPerfect 5.0 for different 

Ray Duncan! Understanding individual SETUPs; a way 

the terminology and to print footnotes in different 

discovering the parallels WordPerfect fonts ......... 309 

between the basic DOS and 

OS/2 functions and their C LANGUAGES 

runtime equivalents ........ 297 | Robert L. Hummel/ 
Automatically dial your phone 

SPREADSHEET CLINIC using this BASIC program and 

Douglas Cobb and Steven your modem; interpreting 

Cobb/ A macro that returns the | function keys in BASIC ... 313 

same part of a worksheet to 

your screen that was visible PC TUTOR 

when you saved it.......... 301 | Robert L. Hummel/ Why the 
Abort option won’t always 
work when accessing a floppy 





April [5 is close. After Hours reviews tax software, page 382. 


disk; a small utility that lets a 
batch file test a floppy drive for 
VAriOUS EITOFS .......+..2.... 323 


CONNECTIVITY CLINIC 
Frank J. Derfler, Jr./ How 
batch files make it easier to use 
Lotus 1-2-3 on anetwork 
running Novell’s NetWare; 
how to track user performance 
more effectively............ 329 
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join forums to discuss articles printed in PC Magazine with the au- 
thors and other readers. PC MagNet provides electronic mail and a 
gateway to CompuServe. For more information see the Productivity 
section or call (212) 503-5108. 
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Get out of the danger zone 
with ORACLE 


nnouncing 
ORACLE 
Quicksilver 
All the database Top Guns are flying 
SQL, the industry-standard data 
management language first delivered by 
Oracle. Now, ORACLE Quicksilver adds SQL 
and connectivity to your dBASE applica- 
tions, so you can fly them into the 1990s. 


Your ticket to the future 

ORACLE Quicksilver is a compiler that 
turns your dBASE programs into fast, secure, 
multi-user applications that can access both 
distributed ORACLE and dBASE data. it 
delivers all the capabilities of dBASE, plus 


powerful extensions like windowing, graph- 


ics and user-defined functions. You can even 
add SQL statements to your dBASE programs 
for more powerful, flexible data access. 


ORACLE database included 
ORACLE Quicksilver comes with the 
ORACLE RDBMS. So you can get automatic 
indexing, comprehensive security, and 
mainframe-class data integrity. 


Copynght © 1988 by Oracle Corporation ORACLE is a registered 


trademark of Oracle Corporation Also trademarks dBASE of Asnton- 
Tate Quicksiiver of Quicksilver Software, inc O82, OS/2 and IBM of 
internatonal Business Machines. Othar companies mantioned own 
numerous tradamarks TRBA 


Why wait until dBASE IV can 
talk to SQL Server? 

ABASE IV doesn’t talk to SQL Server yet. 
When it finally does, it will only talk to SQL 
Server on OS/2—not on any other operating 
system. Which means you'll still be isolated 
from corporate data on minis and mainframes. 


Add connectivity to your 
dBASE applications today 

Your ORACLE Quicksilver applications 
can talk to ORACLE SQL databases on your 
PC today. And with our optional networking 
software, you can build distributed data- 
bases across ORACLE servers on PCs, minis 
and mainframes — including IBM DB2 data. 


No-risk Money Back Guarantee 


Test fly ORACLE Quicksilver now. If you're 
not out of the danger zone in 30 days, return 
it for a full refund. Limited Time Free 
Offer; Order now and, for a limited time, 
you'll receive ORACLE SQL*Tutor — our on- 
line SQL training program — absolutely free. 

Call 1-800-ORACLEI, ext. 4425 today. 

Or fill out and return the attached no-risk 
coupon now. 


COMPATIBILITY - PORTABILITY - CONNECTABILITY 
Call 1-800-ORACLE1, ext.4425 today. « 








Oracle PC Direct » 20 Davis 

Drive + Belmont, California 94 

1-800-ORACLE1, ext. —~ 

Send me the following ORACLE products for 

ee Enclosed ts my CJ cheek oF EY VIG ™) 
MasterCard (1 AMEX credit card number and 

authorization for: 








$_______ ORACLE Quicksilver at $699 and 
ORACLE SQL¢Tutor free 
$_________ ORACLE SQL Tutor ONLY for $199 
$_________ Please add appropriate state sales tax 
$_________ Total enclosed /authorized. 
f understand Oracle will pay for ship- 
ping, and all prices valid in U.S. only. 
NAME THLE 
COMPANY 
STREET (no PO bones please) 
cary suave | oe 
PHONE 
CREDIT CARD NO (CARD EXPIRATION DATE 
SIGNATURE TODAY'S DATE PC MAGAZINE 


“REQUIREMENTS ORACLE SOt+Tutor 256K PC and hard dak 


1M8 of extended memory 


20 Davis Drive Belmont, ee 94002 © World Headquarters 
(415) 598 8000 ® ORACLE Canada (800) 387 440? (except Quebec) © 
ope AEs 337-0755 © ORACLE Systems Australia 

2.959. ® ORACLE Europe 44- 1-948 6911 © ORACLE Systems 
rep nang aS 852 5 266846 





Introducing — 
the world’ first 
cellular computer. 


Now cellular communication 
is more than Just talk. 


G et all the power of portable new computer is unique in other 








computing and the convenience of ways too. It's the first battery- 

cellular communications too. Meet —_—_ operated cellular portable, and 
the ITC 286 CAT from Intelligence offers more than 2 hours of 
Technology Corporation (ITC). It’s the operation with fully rechargeable 
first product to combine these two batteries. It automatically converts 
technologies in one efficient package, to 110/220V or 12V for in-vehicle 
ready to go to work at a remote jobsite use. The batteries can even be 

or a client's office. recharged during operation. 


Ready to place a voice or data call? 
Fail-Safe Transmission. There's a numeric keypad and built-in 


The ITC 286 CAT has a speakerphone. And a headset for noisy 
built-in cellular telephone, plus § environments. Of course, a cellular 

an error-correcting modem telephone handset is included, too, for 
that let you trust your valuable _ privacy and for use enroute. It all comes 
data to the cellular network. complete with accessories in an easy-to- 
So there's nothing lost in carry case. 

transmission — even during Compatible Power. The ITC 286 


hand-off and channel changes. CAT is IBM AT/PC compatible and 
features 12 MHz processing; 640K 
Battery-Operated memory; a 40-MB, 28-MS access time 
Versatility. This patented hard disk drive; a high-resolution, 








back-lighted, 640 x 400 
EGA screen; full-sized keyboard with 





numeric keypad and much more. hear and see more about this new 
Need a printout? Just plug in your technological merger. ITC made a 
portable printer. remote possibility reality. For details call: 


With the ITC 286 CAT, you have an 1-800-356-3493. 
efficient workstation wherever your 


business takes you. And two or more if | 
units can instantly create a mobile LAN. === 

It’s a brand new way to keep your a 
company on the move. Intelligence Technology Corporation 


If you. thought cellular communications 16526 Westgrove, Dallas, TX 75248 U.S.A. 
were all just a lot of talk, we invite you to 214-250-4277, FAX 214-380-0508 
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Amtis here. 
ItS about time. 





| Business a. 


Lhe dear of the 
| Graphical Interface 
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JON: x it 
is Samna Corporation's An 





Rrepilres (BYP AT PS’? or compatihte (80286 of S86 CPL’): EGA.VGA, ot Hercules compatible displays, 4iS/DOS 20 or high 


All of us want beautiful, professional- checker. Search and replace. Cut, copy 

looking results from our word processing. and paste. Headers and footers. Undo 
But who has time for the processing? — functions. Context sensitive help. And 
Who has time to manipulate columns much more. 

and margins, align paragraphs, justify Amif even gives you a choice of ways 

lines, tinker with leading, insert graphics — to write. 

and wrap text? In Draft Mode, you can put your head 
Lets f face it. Writing is hard enough down, get your words into the computer 

=H) without having to as fast as humanly possible and worry 
=\\ struggle with formatting about formatting later. 

.)) when you're finished. Layout Mode, on the other hand, 

J, Well,nowyoudon't — gives you instant onscreen formatting, 

; 4 have to. with automatic spacing, fonts, special 

Because now theres _ effects and all the other things we 
a word processor that lets you create mentioned at the top of this ad. 








your words and your If you'd rather not 
elayoutsatihe f= Pm do any designing, you 
ee one S ann to. Bens 
intuitive train of ral Amf comes complete 
le e le : 
entire process easier, 7 You can use them 
friendlier and more right out of the box. 
accessible than you Modify them. Or 
ever a as your own. 
possible. ou can integrate 
Also a whole lot eam wexbard graphics. 
faster. Import both from 


In fact, Ami™is designed to save you _ other programs. And admire your docu- 
about three quarters of the time—and ments from four fully editable page views. 


effort—you're currently spending on There's no time like 
everything from simple letters and the present. 
memos to presentations, reports and Amf is the next generation in word 
multi-column newsletters. processing. Yet it sells at a price that 

For people who do Windows. —_ would make your grandparents nostalgic. 

And people who don't. =e “a iy er 

With its WYSIWYG screen display, power. == gp = | pentermes cmp 
ful use of frames and interactive dialog § * = ES ath 35 predesined style 
boxes, Amf looks a lot like a desktop ¥| * Seatoana ty 
publisher. — — = = practioally nothing 


But its actually a serious word proces- Just $199 suggested retail. 
sor that makes the most of the Microsoft® Buy it by March 15, 1989 and youll 
Windows environment. pay under $150. No kidding. 

(Ifyou don't have Windows, don't worry. | Wed be happy to tell you more about. 
A runtime version is included with Amf.) Amfand where tobuyit. 

Ami gives you everything you need to —- All youhavetodois call. 
process words quickly. Like complete and But hurry.Time’s wasting. 
efficient keyboard commands (or mouse, _— For the dealer nearest you, 
if you insist). A 130,000-word spelling call Samna at 1-800-831-9679. 


Am is a trademark of Samna Corporation All other trademarks and copyrights are acknowledged SRAMYEMRA 5600 Glenridge Drive, Atlanta, GA 30342. (404) 851-0007 
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“Project Scheduler.4. 
The difference is graphically 


ROGER MEADE, PRESIDENT, SCITOR CORPORATION 





“T brought the excitement 
back to project management with a 
product that really works for you. 


“Software products claim- 
ing to be #1 in project 
management aren't living 
up to their boasts. They 
have evolved by tacking 
new power features onto 
outdated versions at the 
expense of speed and 
usability. Their basic re- 
ports continue to be con- 
fusing and unreadable. 

“I challenged my devel- 
opment team to build a 


totally new product with 
unmatched speed, power, 
and ease-of-use. They 
met this challenge with 
Project Scheduler 4. 
“Project Scheduler 4 
is the first PC-based pack- 
age that integrates high- 
resolution graphics with 
all the management tools 
you need. You understand 
more because you see 
more on the screen. At 
last, PERT and Gantt 
charts make sense. And 
responsibilities, deadlines, 


= i 


and resource bottlenecks 
are all spotted at a glance. 
“You see more on paper, 
too. Project Scheduler 4 
gives you graphic reports 
that minimize tedious 
cut-and-paste assembly. 
They're instantly under- 
standable. Not to mention 
simple to generate for 
impressive presentations. 
“Because scheduling 
is primarily a visual pro- 
cess, Project Scheduler 4 
uses an intuitive, graphic 


alt 


clear” 


& 





interface that gives you 

a clear view of the big 
picture. Gone are hard- 
to-remember commands 
and keystroke sequences. 
Here is the future of ad- 
vanced productivity tools” 


For more information and 
a brochure, call or write: 


415/570-7700 


250 Lincoln Centre Drive 
Foster City, CA 94404 


Hector 
—— 


VIEWPOINTS 


LETTERS TO 
PC MAGAZINE 


MORE SOFTWARE, HOLD THE 386s 
Stephen Manes’s column (‘‘‘Just Tech’ 
vs. Reality: Who Wins?”’ PC Magazine, 
November 15, 186) sas was an jamev evan and 
all too familiar de- 
scription of those 
vendors who 
would have us buy 
their facile solu- 
tions to our nonex- 
istent problems. 

A most rampant 
example of ‘‘just 
tech’’ can be seen 
on cover after cover of PC Magazine. 
Please spare us another cover story raving 
about the latest batch of 386 ‘‘screamers”’ 
to hit the market, and put more effort into 
application-oriented material, such as your 
excellent software reviews. 

Peter Laight 
Whitehorse, Yukon Territory 
Canada 





IN DEFENSE OF EDLIN 

I’m getting a little fed up with all the bad- 
mouthing of EDLIN that keeps cropping 
up as periodically as the four seasons. The 
latest attack was made by Tom Kihlken, 
who stated that ‘‘EDLIN is a dog to use— 
even if you can remember how’”’ (*‘The Ti- 
niest Editor You'll Ever Need,’’ PC Mag- 
azine, November 15, 1988). 

EDLIN is as much superior to TED, 
upon which the Productivity column ex- 
pounded, as Leonardo da Vinci is to Pablo 
Picasso! For instance, what would you 
rather do? Type in a simple command or 
go through toggling, cursor-movement, 
area-removal, and another location-paste 
to achieve the same function? 

Al Yackabonis 


Arlington, Virginia °! 


BACK UPA FEW STEPS 

] believe some important facts were left out 
of Henry Fersko-Weiss’s review of DS 
Backup Plus (‘‘Software Safety Nets,” 
PC Magazine, May 31, 1988). 

SpeedBak, the fast version of this pro- 
gram, is of little use to owners of XTs be- 
cause the I/O is not fast enough to make 
proper use of this function. The software is 
supposed to write in DOS-readable 
format, but it is still unreadable by any- 
thing but itself. It also does not support 
3'%-inch drives, which I found annoying. 

I believe these faults of DS Backup Plus 
should have been mentioned in the review. 
If they had, | for one would not have pur- 
chased this program. 

Bill Thomas 
Pittsburgh, Pennsylvania 


A CAUTIONARY NOTE 

A word of caution to prospective buyers of 
MIDI boards and software: make certain 
that your computer has not used IRQ#2 
for other system purposes (‘A MIDI Mu- 
sical Offering,’’ PC Magazine, November 
29, 1988). All Roland and compatible 
MIDI cards use 
IRQ#2, and 
Cakewalk is the 
only MIDI se- 
quencer that al- 
lows the user to 
determine which 
interrupt is ad- 
dressed by the 
software. Al- 
though a number of MIDI ays can be 
reconfigured to use an alternate interrupt, 
this is pointless if the software does not 
recognize the altered configurations. 


Larry Bachtell 


Perkasie, Pennsylvania 
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I must compliment you on the excellent 
coverage you have given to the world of 
MIDI software (“‘A MIDI Musical Offer- 
ing’’). However, there’s one element that 
can’t be accounted for in any MIDI soft- 
ware package. Musicians are a touchy 
bunch and music is created in spur-of-the- 
moment inspirations. If you can’t get a 
package up and running before the melody 
leaves your head, forget it. No matter how 
many bells and whistles a product might 
have, a musician is going to use the one 
that ‘‘feels good’’ to him. 

Jeff Roberts 

Trumbull, Connecticut 


SEPARATING BITS FROM BYTES 
Congratulations on Richard Hale Shaw’s 
excellent Productivity article on modems 
(‘‘The PC User’s Guide to Modems,’” PC 
Magazine, November 29, 1988). 

One point touched on in this article 
seems to cause a great deal of confusion 
among users. Modem speeds are in bits per 
second while file speeds are in bytes. This 
difference is important in long-distance 
communicating. At 1,200 bits per second, 
it takes nearly 15 minutes to transmit a 
100K file, while running up your long-dis- 
tance bill. The extra money spent for a 
faster modem may really be a bargain. 

Bob Fields 
Westlake, Ohio 


KEEP THE UTILITIES COMING 
Finally an answer to some of those bother- 
some DOS limitations! | just got the new 
PC Magazine Utilities Disk and was very 
impressed. Keep up the good work and 
let’s see some more of these goodies in the 
mail. 

Dirk Wakeham 

Placentia, California 
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hoose any 4 disks of these top selling ee : 
for Ble spe when you send for your trial sub- 
| scription to’ Shareware---the only ‘magazine in 
reed that on you about free software, low cost 
software and software “s 
won'l find from any 
source! 

You are not required to 
buy anything else ever. 
Money back guarantee if 
you are not totally satisfied 
with your first issue_o 
Shareware magazine! Just 
select the dis 


Shak oan, 





you want 
and call our 800 number. 


. 
| Specials For March 


OQ Am-Tax 1988 Here's fat in doing this year's federal 
tax retum: 1040 and other schedules. Lets you try 
lo? wha nats strategies! #875 
int and shoot to run all your programs. 
Jo a eearae as C ea libr. books, 
Inder Ca ur library of boo 
meer ines & News| paper rs. Quickly find that needed 
(a aril or reference 
ait fonts from your dot m: 


| oer Aner Croat babe ‘orergn languages, such ae Hebe. 


l 
I 
l 
| 
I 
[ 
“il 
a | 
l 
| 
I 
| Seater saan | 
| our Pet builds the puzzle tor y you! 2 Disks: #81 #819, | 
| 

l 

I 

| 

I 

l 

l 

l 

I 

| 

l 

| 


pg He for 1-6 yan ire trackers. 
O practi n our an an siakel col a #1221 


| OF Edrew Draw schemati ms, flowcharts - 
lo: even printed aircuits. Feq eae ae A. #828 
-Form Ind print your own business forms 
t matrix pnnter. #404 
attack, and 


sat a 
in miles. leq hard disk & 
st om vitus 


jot+ Protect your 
aa ha eck Req hard ee 
's Assistant P! 


7 garden 
Sows nal layout, how nyu plant, ond re! 
l HCE facie Allows your Hercules card to run color! #870 
Inventory Keep track of all your own for in- 
| pos Fite sk s or to find things. wi 
QO HyText True hypertext word processing for ter 
| alded education and relational data ret eval #1034 
her L My a. Spanish, Ger- 


| ofws 
| 9 gardens 


with 16,000 cells, 
ca * has has oa Beton hard disk. 3 Disks: 


la aie 
le+ Datab iE harknes 71 dat ata files, patho 3 
OE dp nad q hard disk. 3D sks: #5, #7; 


OpCwn rite Bob Wallace's great word processor! 
| Latest ht reo irect from the "9 iSKS: 


#78, #627, 
Osi Label label size or format for 
| mod iles, Vi Ofiged eq dot matrix printer. 


2 ea san ae 
Heerpereiwe ores 19 | 


Please send the disks | have checked 
O) 4 Disks for 
O) 312° add $1 per disk 
] subscription to 
Shareware Magazine 
Subtotal £ 
In CA add 7% state sales tax 


Shipping and Handfing $4 











TOTAL____ 

Payment by: 

O Check " OVisa GMC 

Exp. Date Signature. 

Name 

Address 
PC-SIG dept. 2047 
1030-D beet Duane Ave. 
Sunnyvale, CA 94086 
Valid in USA Only. Dealer 
Inquiries invit 


gs | 
re | 
_g20_ | 
coca 
| 
| 
CardNo | 
| 
| 
— | 
| 
| 
| 


Offer good for 4 disks only, Expires Mar. 31, 1989 


To Order Call 800-245-6717 


Ask tor operalor 2047 or send a copy of this ad with order 
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VIEWPOINTS 


= LETTERS 


THANK YOU FOR YOUR SUPPORT 
After reading Bill Machrone’s Viewpoints 
column (‘‘Support: The Stumbling 
Block,’’ PC Magazine, November 29, 
1988), I realized that you are re playing is 
game by the man- ; 
ufacturers’ rules, 


eatery 


which is a decided SUPPORT THE a 
disadvantage to ea oe 
the customer. 


What I always 
do, when prepar- 
ing to make a sub- 
stantial purchase, 
is call the custom- 
er service department of the manufacturer. 
I pretend that I have already purchased the 
equipment and ask for help on a problem. I 
then determine the proficiency of the rep- 
resentatives and the treatment that custom- 
ers are afforded, and make my purchasing 
decisions accordingly. 

Richard Metien 
Culver City, California 





If you want to rate computer products or 
support, you will need to sample the opin- 
ions of large numbers of readers (‘‘Sup- 
port: The Stumbling Block’’). I recom- 
mend you look at how Consumers Report 
from Consumers Union does its automo- 
bile ratings. They mail out extensive ques- 
tionnaires to their members. The results 
are then tallied, graded, and reported in 
their annual Buyer’s Guide. With your 
readership, you should be able to make a 
conclusive survey. 

Stanley Schwartz 

Tulsa, Oklahoma 


Bill Machrone’s comments on support 
were timely (‘‘Support: The Stumbling 
Block”’). I thought I was alone in my nega- 
tive experiences. I am a relative newcomer 
to computers who bought an IBM PS/2 
Model 30. The user guide is essentially 
useless. The IBM manual for DOS 3.3 is 
perhaps the worst example of manual writ- 
ing I’ve ever seen and Microsoft’s DOS tu- 
torial is a joke. One disk in three is devoted 
to plugs for Microsoft products, and the tu- 
torial is elementary. And my experiences 
with WordPerfect 5.0 have me convinced 
that it is still a beta version. 

David A. Anderton 

Ridgewood, New Jersey 





The answer to the question about support is 
that acceptable support is the level of sup- 
port that you expect (‘‘Support: The Stum- 
bling Block’’). Unacceptable support is 
simply the amount of deviation from what 
you thought you would get. In the absence 
of any criteria, you make up your own 
standards, which probably differ from the 
next person’s ideas about support. 

To ensure realistic support expecta- 
tions, purchasers should look for indica- 
tions that the manufacturers have some 
written support standards in marketing lit- 
erature or user documentation. They may 
also broadcast their negative and positive 
experiences to the manufacturer, the trade 
press, and others and should actively seek 
remedies and restitution for problems. 

Brian P. Murphy 
St. Paul, Minnesota 


LOTUS KEEPS IT SIMPLE 
I do not quite agree with the statement 
“*Excel’s handiest graphing feature is its 
intelligence’ (‘‘Battle of the Spreadsheet 
Stars,’” PC Magazine, November 15, 
1988). Anyone who tries to make a simple 
and basic x-y plot, 
which is called a 
scatter chart in 
Microsoft Excel, 
would find himself 
in an awkward sit- 
uation, especially 
when y data and x 
data are separated 
by several col- 
umns. As a physicist, I fifa the way of 
specifying plotting ranges in Lotus 1-2-3 
more natural and straightforward. For that 
reason, I cannot give up /-2-3 totally. 

Pamela Kung 

Palo Alto, California 





NOTHING PERSONAL... 
Despite PC Magazine’s prestigious posi- 
tion, criticism is increasing that your re- 
viewers are letting personal tastes exces- 
sively bias their evaluations of new 
products and, without objective evalua- 
tions, your credibility suffers. The review 
of Borland’s Turbo Assembler and Turbo 
Debugger is a perfect example (First 
Looks, page 34, PC Magazine, November 
15, 1988). 

Although I highly respect Robert L. 
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THE BUS STOPS HERE! 


PS/2 and PC/AT Compatibility. 





CompuStar: 


Ask any computer expert about 
what type of system you should buy pss 
nowadays and you'll likely get a | a 7 
“pass the bus” response. Something Ls ed 
like — “Well, uh, the PC/AT* bus —=- 
is your best buy but, then again, the ss | 
new PS/2* bus may become the ' 


next industry standard.” Great ad- 
vice, right? If trying to decide on a 
microprocessor weren't tough 
enough, now you're expected to 
pick a bus, too. 





RELAX, NOW THERE’S 
COMPUSTAR* 


The all new CompuStar from 
Wells American not only lets you 
interchange microprocessors, you 
can also mix and match buses — a 
PC/AT bus, a PS/2 bus or. . .both. 
As your computing needs change, 
simply snap in a new processor 
or add an extra bus. You'll 
never again have to worry about buying 
the wrong computer system! 


FOUR COMPLETE SYSTEMS IN ONE. 

The CompuStar can be configured with any of four 
microprocessors — an 8086, an 80286, an 80386SX, or 
an 80386. The processor and up to 16 megabytes of user 
memory have all been combined, using the latest VLSI tech- 
nology, on a single, plug-in CPU module. Plus, any time 
during the first year of ownership, CompuStar users can 
“trade-in” the CPU module they initially selected toward the 
purchase of any of the other more 
powerful modules. Nobody but Wells 
American gives you this kind of value. 


‘ER | 


Sem Ametcn 
















A CONVERTIBLE BUS? 
YOU’RE KIDDING! 
No, we're not. In fact, it may well 

be the most practical microcomputer 
: innovation ever. Say you’ve selected an 

-| AT compatible CompuStar and later 
| want to add PS/2 compatibility. No 
problem! Snap in a PS/2 Bus and 
Adapter Module and you can use both 
| buses in the same system. Likewise, 
if you’ve selected a PS/2 compatible 
CompuStar and decide you want to add 
an AT bus, just snap in an AT Bus 
Module. Depending on configura- 
tion, the CompuStar can have up to 
13 bus expansion slots — all AT 
slots, all PS/2 slots or a “split- 

bus” of AT and PS/2 slots. No 

matter which bus becomes the 
next industry “standard,” you’ll have peace of mind knowing 
your investment in a CompuStar will be protected. 














The CompuStar is also easily expanded. That’s because 
there are seven CompuStar disk/tape compartments — six 
accessible from the front and an additional full-height bay 
inside. All this in a sleek, compact tower design that will 
leave more room on your desktop than any of the so-called 
“desktop” models. 


A NEW IDEA FROM AN OLD COMPANY. 


The CompuStar® Multi-Processor, Convertible Bus™ 
Microcomputer. It’s no surprise that our engineers invented 
it. After all, we’ve been making microcomputers longer than 
anyone else. . .even longer than IBM! And if that kind of ex- 
perience doesn’t impress you, CompuStar’s service programs 
surely will. You can select an optional overnight module 
swap-out plan or on-site service from General Electric Cor- 
poration — one of the most respected names in consumer 
electronics. And, of course, every CompuStar carries a full 
one-year factory warranty. 


FINALLY, AFFORDABLE TECHNOLOGY. 


Think all this technology sounds expensive? It’s not. 
CompuStar 20MHz 80286 systems start as low as $1995. 
There are also inexpensive 8086 and ‘il 25MHz 
80386 systems . . 
available. Plus, | 
there is a wide 
variety of 
CompuStar 
display, tape 
and disk op-  « 
tions including 4 





erasable opti- 
cal disk. You 
can choose a 
factory pre- 
configured 
CompuStar or 
custom design 
one yourself. 
Just unlock the 
front panel and literally “snap-in” a bus, CPU, memory or 
disk module in a matter of seconds. It’s system flexibility 
never before available. . .at any price. 

While one of our competitors (we won't mention any 
names) threatens you with “missing the bus,” most simply 
pass the bus. Our new CompuStar, however, eliminates the 
bus problem altogether. Not to mention the processor prob- 
lem. Even the expansion problem. Prove it to yourself. Call 
today about our 31-day trial offer. Oh, and by the way, the 
next time anyone asks, tell °em you know where the bus stops. 


Wells American. 


Corporate Headquarters: 3243 Sunset Boulevard 
West Columbia, South Carolina 29169 - 803/796-7800 
TWX510-601-2645 » FAX 803/796-7029 





“Personel Computer AT, AT and PS/2 are trademarks of International Business Machines Corporation. «Photographs depict optional equipment. A complete pnce list 1s available upon request 
CompuStar 80286 system ($1995) includes an AT Bus Module, built-in VGA/EGA display adapter, one diskette dnve with controller. two serial/one parallel/one mouse port. keyboard and 220 watt power supply. 


CIRCLE 515 ON READER SERVICE CARD 


Hardware, Software, Any- 





























Software Graphics Hardware* Emulation Boards 
Chartmaster $ 219 AST 5251-11+ $ 629 
hg les el | Design CAD $ 159 Computers IRMA I PCA/MCA $ 725 
Wicseen wade § 229 _Diagraph $ 259 AST Premium 286 $1475 
: Diagram Master $ 209 Samsung S550 40 Meg Monitors 
Muitimate Advantage Il $ 269 
(athe tasueerat $ 339 Lotus Freelance Plus $ 329 w/EGA $1750 Amdek 410A $ 149 
Office Writer ee ller $ 259 Graph Plus $ 329 ToshibaLaptop T1000 $ 850 NEC Multisync Il $ 629 
Pacemakers a $ 529  Micrografx Designer $ 449 NEC Multisync GS $ 249 
PFS:Professional Write $ 119 Harvard Graphics $ 279 — pauitif{unction Boards Princeton HX-12+ $ 439 
Publisher's Type Foundry s 259 MS Chart $ 269 AST Rampage +286 $ 549 Princeton MAX-12E $ 149 
PC Paintbrush Plus $ 89 Samsung Color $ 239 
SPF/PC $ 159 , AST 6 Pak Plus (64k) $ 129 : 
: Picture Perfect $ 199 Zenith ZVM 1490 $ 679 
Sprint $ 129 presentation Pak goo peek) ae 
Ventura Publisher $ 469 5 ; Everex RAM 4000 $ 299 
WordPertect 5.0 $ 229 Publishers Paintbrush $ 159 Inboard 386AT $1129 Printers/Piotters 
Wordstar Pro 5.0 $259 preset slanagentont Inboard 386PC Se) ancl ila or 
i Intel AboveBoard Plus  $ 439 pson LQ- 
pe aaa 3.0 : oe Harvard Total P.M.lil $ 449 H-P 7475A $1475 
vhs Microsoft Project 4.0 $ 329 Display Boards H-P Laserjet II $1695 
Database Systems Superproject Plus $ 289 Epson LQ-500 $ 379 
Cli $ 449 Timeline 3.0 $ 349 ATI EGA Wonder x 800 $ 259 
Peet Paradise VGA Plus $ 289 NEC 5300 $ 749 
DBase IV $ 469 AST VGA $ 279 NEC P2200 $ 389 
DBase II! Plus $ 439 Languages/Utilities Okidata 320 $ 375 
Dataease $ 389 Fastback Plus 2.0 $ 99 Okidata 321 $ 519 
DataPerfect $ 309 Lattice C $ 229 Modems 5 599 Okidata 393 $1050 
Foxbase Plus $ 189 Norton Advanced $ 79 Hayes 1200/ Ee $ 4ag Okidata 293E $ 675 
Paradox 2 $ 479 Microsoft C $ 299 alae oe : 7g Panasonic printers call 
PFS:Professional File $ 179 Mace Utilities $ 65 : Complete Hand Scanner $ 169 
R Base for DOS $ 469 MS Fortran 4.0 $ 299 US Robotics 24008 $159 TSitba P321SL $ 529 
; ; : Ventel 2400/2400B $ 389 : 
5 h Quick Basic/Quick C $ 69 Toshiba P341SL $ 719 
preadsheets/ Turbo Basic 65 ‘Intel 2400B/2(PS/2) $$ 279 
Integrated Packages Toshiba P351SX $1075 
Allways $ 89 Turbo Pascal 5.0/TurboC $ 99 Logitech Scanman $ 199 
lotus 1-2-9 $ 309 | ‘[urbo Pascal Prof/C Prof $ 169 Networking 
Lotus Agenda $ 269 Arcnet Board - SMC $149 Mass Storage/Backup 
Lotus Hal $ 99 Accounting Novell Adv.Netware 286 Bernoulli ! Dual $1750 
Lucid 3-D $ 79 AccPac BPI $ 279 2.12 $1950 Irwin Tape drives call 
Microsoft Excel $ 309 Great Plains $ 499 Novell ELS $ 450 Mountain 40MB int.Tape $ 389 
Microsoft Works $ 109 Peachtree Complete |! $159 Tops for DOS $119 Plus Hardcard 20 $ 525 
Plus Hardcard 40 $ 669 
Q&A $ 209 
Quattro $ 149 AT Uf NTION CORPORATE BUYERS: | __ seasate st251-1_- $ 479 
Smart System $ 449 DE Seagate ST225 w/int. $ 289 
Supercale 5 § 299 (DISD) FACSIMILE ORDER SYSTEM | Seagate St258 wint —§ 319 
Lotus Symphony $ 459 ji} / (718) 438-2315 or (718) 972-8346 geen oncge . 
Communications Pid 
Your Corporate Purchase Order is guaranteed priority hand- input Devices 
ne 2 ie: ling when you “fax” it in via our exclusive SOFTLINE FAXPE- Keytronics KB101 keybrd $ 99 
Crosstalk MK4 $ 125 DITE service. Inquiries, RFP’s and other communications will Logitech Hi-Rez Mouse $ 99 
PC Anywhere lil $ 89 also recelve prompt attention. Microsoft Mouse $ 109 
Procomm Plus s 59 [il ATTENTION INTERNATIONAL BUYERS: | “Nosew/ran — S % 
a 1 
ShierarnPorsatt call j rays Dut Ell GLOBAL ORDER SYSTEM agit ai $ 59 
Salts : (24) tnvtFax tines (718) 438-7315 or972-8346 | PaeneeS10 $8 
Statgraphics 3.0 : 569 SOFTLINE TELXPEDITE insures prompt response for all your Menem ae $ se 
Systat 4.0/w/graphics $519/679 orders and inquiries. Payments may be made by bank check, 8087 Math Chip $ 119 









wire transfer, Mastercard or Visa. Goods are shipped via Air 
Mail (recommended for small orders) or Air Frieght. Add freight 






CSS 2.1 /with graphics $ 369 80287-8/80287-10  $259/299 






Desktop Environments ; ; 80387-16/80387-20 $459/519 
MS Windows 286 $ 69 costs to prepayment, or goods are shipped freight collect. 
Sidekick PLus $129 *CALL FOR SHIPPING COST 







Celebrating 6 Years of Service 


1-800-221-1260 


Customer service hours: 9am - 5PM EST Mon.-Fri. Brooklyn, NY 11219 


ee oe In New York State and Int'l. Call (718) 438-6057 TELEX: 627-30170 or 910-240-3918 


& 
ms) FREE SHIPPING onall orders over $1000, credit card and prepaid orders. FAX: (718) 438-2315 






393 60th Street 
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HARVARD 
GRAPHICS 





Ask for one of these great PC MAGAZINE 
tee shirts when you place your order. 
A $10 value, it's FREE with your 
order of $500 or more, while supplies last! 





20Meg- $525 
ce ae - $669. 


$279 


(9/27/88) 





kiyn, NY 11219 
TELEX: 627-0170 or 910-240-2918 
FAX: (718) 438-2315 


TEAMS. All réturos require pripr authorization + 20% restocking fee on returns © mM qualified organizations + Visa or Mastercard add 3% + C 0.0. Cash, Money order or bank check only - add $5.00 per order 
Frenue conpery wperroral cick allow 2 weeks to to clear © Shipping via ma UPS sotace nea #00 er 1 item, UPS Blue - add $12 per item + All prices subject to change, call for current prices » int] - freight additional 





50,000 illustrators agree, 
Micrografx Designer 
is the graphics software 
of choice. 





They’re in good company. 


PC Magazine’s Technical Excellence Award: 
Best Graphic Software of the Year, 1988 


Whether you’re into desktop publishing, graphic 
design, presentation graphics, or technical illustration, 
Micrografx Designer is the illustration software package 
for you. See what you’ve been missing. For a free 
self-running demo, call 800/272-3729. 


Ni MICROGRAFX 


1303 Arapaho + Richardson, TX 75081 + 214/234-1769 - 800/272-3729 
Surrey House + 34 Eden Street + Kingston + KT1 1ER « UK + 01-547 1638 





VIEWPOINTS 


@ LETTERS 


Hummel’s contributions to PC Magazine, 
his “‘hating”’ the program is from the per- 
spective of a very experienced program- 
mer, not a beginner. He is entitled to his 


view, but to title the article “* . . . Unwor- | 


thy Documentation’ is clearly too opin- 
ionated. The books are well suited to the 
program, and | suspect that beginning as- 
sembly language programmers will like 
them much more than MASM. 
Phillip Anderson 
Payson, Arizona 


THANKS, PLL KEEP MY AT 
Until a critical mass of software exists ex- 
clusively for the 386, why spend the mon- 
ey to switch (“*PC Magazine vs. the Read- 
ers,’’ Bill Machrone, PC Magazine, 
November 15, 1988)? 

I suspect there are millions of users who 
are neither pencil-neck geeks nor sweat- 
ing, short-armed fatties from the MIS De- 





a Until a critical mass 
of software exists 
exclusively for the 386, 
why spend the money to 
switch? 





partment (that is, those of us who live use- | 


ful, productive lives despite the handicap 
of AT-level performance). These users are 
probably going to soldier along without a 
386 or OS/2 until funeral arrangements are 
complete for the 20th century. 
Ralph Foxnose 
Southampton, New York 


BLINDED BY SCIENCE 

Judging from recent letters in your maga- 
zine, | am not alone in my belief that PC 
Magazine does not adequately cover the 
needs of the scientific/technical communi- 
ty. You claim to be changing this, but you 
have not gone nearly far enough. 

There should be something in each issue 
applicable to science or engineering, be it 
short algorithms or a review of a statistical 
package. Anything would be better use of 





print space than the 10,000 ways you've 
shown us to change the date in a Lotus 
spreadsheet. 
Steven Amold 
Mesa, Arizona 


LOOK, UP IN THE SKY... 

I happened to be in need of an additional 
PC when I read the August issue 
(‘‘Compaq's Deskpro 386S: Less Is 
More,” PC Magazine, August 1988). I 
was already sold 
on Compaq, but I 
didn’t even know 
this machine exist- 
ed! 

Theld out for the 
386S and I love it. 
There are others 
that are faster or | ===2* 
cheaper, but I : 
don’t care. I think the ‘*S’’ should stand 
for ‘‘super’’ because that’s what this prod- 
uct is. 





Herb McNaspy 
Houston, Texas 


CREDIT FOR KERMIT 
Jim Seymour seems to have mixed up his 
Muppets (‘*PS/2 Clones: Time to ‘Hedge 
and Straddle’?’’ PC Magazine, November 
15, 1988): Oscar the Grouch is on ‘‘Sesa- 
me Street.’’ The lyric Seymour quotes is 
from the song ‘‘I Hope That Something 
Better Comes Along!’’ which was per- 
formed not by Oscar the Grouch but by 
Ralph the Dog and Kermit the Frog in The 
Muppet Movie. (1 know, you mistook 
Kermit for Oscar.) 

Lee Stevens 

Greenwood, Indiana 





CORRECTIONS/AMPLIFICATIONS 


Eaasy Sabre and the Official Airline Guide 
are also available on The Source (After 
Hours, PC Magazine, November 15, 
1988). 


HOW TO WRITE TO PC MAGAZINE 
Send letters to PC Magazine, One Park 
Avenue, New York, NY 10016, or upload 
to PC MagNet (see the Productivity sec- 
tion for access information). 

All letters become the property of PC 
Magazine and are subject to editing. 


PC MAGAZINE 
t 











They’re All 


The Same. 


— Q 


Thanks to 
SOFTWARE 
BRIDGE. 


Software Bridge converts documents 
from one word processing program to 
another. Converted documents keep the 
look and feel of one created on the target 
word processor—with tabs, indents, 
bold, underline, columns, fonts, foot- 
notes, headers, footers and more— 
everything intact for immediate editing or 
printing. Software Bridge is the finest 
conversion software on the market 
today. 


Converts Directly 


Between: 


WordPerfect Microsoft Word DisplayWrite 
WordStar WordStar 2000 2,3, & 4 
Sprint Wang PC Volkswriter 3 
WordMerc =Samna CcEOWnte 
DEC/DX DCAIRFT DCAIFFT 
MultiMate ASCII" 


* Available in the Software Bridge Combination program. 


Use The 
Critic's Choice 
“... @ runaway winner ...” 
—Editors of PC ine 

.« The solution Ihat works 
best for me ...” Michael Miller, 
Infoworld 


“Software Bi is si to a 
Eni Sandberg Diment, Now Yor Times. 





Software Bridge— $149, PC DOS Vereion. 
30-Dey Money Back Guarantee. 


Alao evailabla for VAX VMS, UNIX, and 
XENIX. 


See your dealer or 
call Toll-Free to order 


1-800-333-1395 


Systems Compatibility Corp. 
401 N. Wabash, Suite 600 
Chicago, it 60611 
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Swan Technologies 
30 DAY MONEY BACK GUARANTEE 
No questions asked ! {t's obvious our prices are lovable. But we make 
Swan XT10 this guarantee because we know you'll also love our quality products, toll- 
free technical support, 1 year warranty and same day shipping. Call one of our 
knowledgeable sales consultants and discover a few of the differences that 
separate the Swans 
from the ugly ducklings. 









Swan 286/10 








Vy 
TEL My 


Swan 386/16 


Swan 286/12 


a | gel 


meer | i" eae a 


Weary 


alia 


tc 
a = ol 

In business since 1984, TCP has been 
committed to constantly improving our 
selection, quality, and service. 

Today, with a selection of over 1,000 
items in stock, our goal is still to meke 
yous every purchase convenient end 

assle-tree. 
@ Your Credit Cerd is not cherged until 
your order is shipped. 
@ Orders arriving before 4:00 PM our 
time will be ehipped out the same day, 
| WW We Insure your order at no extra cost. 
|W Tussey Is @ finencielly strong end well 
astablished company. 
|} @ Our knowledgebie sales stetf is well 
trained and reedy to essist you 
| W@ An edvenced warehouse metenels 
handling system assures your order is 
shipped out eccuretely end on time. 
30 Day Satisfaction Guarantee 
Your complete setisfection ts our top 
| prionty. Any Swan computer eystem may 
be retumed within 30 deys from the dete 
of shipment for a full refund.” 
Technical Support !s Toll-Free 
Our Technical end Service steff is on call 
Mon-Fri 9-5 EST to make sure that you 
get the most frem your system. 
1 Full Year Warranty 
All Swen products inciuda e full 1 year 
warranty on both parts snd febor. A 
second yeer SEW (Swen Extended 
Werranty) ts available 
Call or wnte for details. 
Fast Delivery ... 
We ship within 24 hours.** 
* hems returned mus! be as new, without modificaton or 
damage All warranty cards, manuals snd packaging 
must be mciuded Retum shipping mus! be propard and 
insured, bearing s RAC (Ret Authonzaton Code) on 
the sipping label Sorry - shipping charpes are non- 
refundable 


“* Custom configured systems may take longer 


Swan 206/12 
$1099 wz... 


12MHz/0 Wait State 


Base System wih 1 2MB Dnve. 
Assembled & Tested IBM® AT Compatbie 
MS-DOS@ OS/2@ Compaible 

80286 12/6 MHz 

Phoenix BIOS 

512K of RAM Expandable to IMB. 
0 Wert Stete 

200W Power Supply 

1.2MB Floppy Drive 

Parts: 1 Serial, 1 Pareliel, 1 Game 
Duel Floppy/Ouel H.D. Controller 
8 Expansion Slots 

101 Key Enhenced Keyboard 
Clock Calender wattery Backup 
Swen Setup & Utilities Diskette 
Options: 

@ 80287 Coprocessor 

@ Upgrede to 1MB 

@ 31/2" Floppy Dre 


@ SWAN/MS-DOS (3.3) edd $89 





XT. AT and OS/2 are regstored tndemarks ol 
International Busness Machines 
MS-DOS 5 a regetered wadeark of Mecrosoft Corporation 






Swan X10 
$549 ww... 


10MHz/0 Wait State 
Base System with Single 360K Drive, 
Assembled & Tested ISM ® XT Compatible 
8088-1 10/4.77 MHz 

Phoenix BiOS 

640K of RAM 

1S50W Power Supply 

Ports: 1 Sonal, 1 Parallel, 1 Geme 
8 Expension Slots 

Single 360K Floppy Drive 

101 Key Enhenced Keyboard 
Clock Celendar w/Bettery Backup 
Swen Setup & Uilitias Diskette 
Optione: 

@ 8087 Coprocessor 

@ 31/2" Floppy Drive 

@ SWAN/MS-DOS (3.3) add $69 


ae 
[Brie Opons [Mono caa [EGA | voal 


| Shale Foor 009] sae sree] s10q 
| Dua pp] $77] so] sta 127 
| Setause™) sur] sive stare srg 
| TERie "sons ssa] sang 


* includes Singis 360K Floppy Orive 
* Upgrade from 12° to 14" Flal Screen, add $49 


Swan 300/16 
$1999 i... 


16MHz/0 Wait State 


Base System with t 2MB Onve, 
Assembled & Tested IBM® AT Compatbio 
MS-DOS®, OS/2@ & UNIX@ Compatibie 


80386 16/8 MHz Norton V4.0 St 17.6 
Phoonix BiOS 

1MB expandable to 18MB RAM on 
32 bit mamory card 

80287 & 80387 Coprocessor Socket 
200W Power Supply 

1.2MB Floppy Dnve 

Ports: 1 Senal, t Perallel, 1 Geme 
Ouse! Floppy/Ouel H.D. Controller 

8 Expansion Slots 

101 Key Enhanced Keyboard 

Clock Colender wBettery Backup 
Swen Setup & Utilities Diskette 
Optione: 

@ Upgrade to 2.4,8,10,18MB 

@ 80287 of 60387 Coprocessor 

@ 31/2" Floppy Drive 

@ SWAN/MS-DOS ate ue add $89 






OPTIONS 
INCLUDE: 








14" MONOCHROME: ¥ 
@ Swan Switchable Video Card gy Swan VGA Video Card 
@ 4° Flai Screen Monitor 
@ Tit & Swivel Gase 


Swan 206/10 
$999 =x... 


10MHz/0 Wait State 
Base System with t.2MB Drive, 

Assembled & Tested IBM® AT ‘Compatble 
MS-DOS®, OS/2® Compatible 

80286 10/6 MHz Norton V4.0 SI 11.2 
Phoenix BIOS 

512K of RAM Expandable to 1MB 
200W Power Supply 

1.2MB Floppy Drive 

Ports: 1 Serial, 1 Parallel, 1 Game 
Qual Floppy/Dual H.D. Controller 

8 Expansion Slots, 8x18 bit, 2x8 bit 
101 Key Enhanced Keyboard 
Clock Celender w/Bettery Backup 
Swan Setup & Utilities Diskette 
Optione: 

@ 80287 Coprocessor 

@ Upgrede to 640K or IMB 

@ 31/2" Floppy Drive 

Ww SWAN/MS-DOS (3.3) edd $89 










EEE [soos 
Sie 4 
Hardanve 
wBOM@ (28m 
SB [reclenehaneled 


' Upgrade from 12° to 14° Flat Scraen, add $49 


Swan 300/20 
$2499 “i820 


20MHz/0 Wait $ State 


Base System with t 2MB Drve. 
Assembled & Tasted IBM@ AT Companbie 
MS-DOS®, OS/2@ & UNIX® Compatible 


80386 20/8 MHz Norton V4.0 SI 22.0 
Phoenix BIOS 

1MB expendable to 18MB RAM on 
32 memory card 

80287 & 80367 Coprocessor Socket 
230W Power Supply 

1.2MB Floppy Drive 

Ports: 2 Serial, 1 Peralle!, 1 Game 
Ouel Floppy/Dvel H.0. Controller 

8 Expension Slots 

101 Key Enhanced Keyboard 

Clock Celender w/Battery Backup 
Swan Setup & Utilitvas Diskette 
Optione: 

@ Upgrade to 2,4,8,10,18MB 

@ 80287 or 80387 Coprocessor 

@ 31/2" Floppy Drive 

@ SWANMS-DOS (3.3) add $89 


@ Swen Switchable Video Card 
@ AGB Monitor 
EGA 
@ Swan EGA Video Card 
@ 14° EGA Monitor 
GA 


@ 14° VGA Monitor 
@ Tit & Swivel Base 


OPEN: 8:00AM - 11:00PM Mon - Fri, 10:00AM - 8:00PM Sat, 12:00PM - 8:00PM Sun East Coast Time 









Swan Modems | 
wiPC Talk tll softwere 


@ Hayes & compstibie 
@ Aulo snswer/dis! 
@ Tone snd pulse 





1200 bau: 
intemal seccevereeee S69 





$99 
Swan Video Cards 


ALL CARDS INCLUDE 1 YR WARRANTY 


SWITCHABLE 
from Hercules ®, 
10 CGA esesesen SOD 


@ Perallel Port 

EGA 

@ 640 X 480 
Resolution 

@ EGA/CGATTIL 

@ ParalletPon $149 

VGA 

B® Compatible with all 

17 VGA MOdES svesesereseves 9249 











Swan AT-Style Keyboard 
@ 101 Key Enhenced Keyboard 


$69 


@ XT & AT compatible 
@ Full 1 yeer warrenty 


Swan Tape Drive 
@ OIC -40 operating std. 
@ Network compatibie 
@ Full 1 year werranty 
40MB Drive, 

Internat vescaees D2OO 
40MB Drive, 


External secosee $39 9 


Call For Pricing on Tepe Cartridges! 







EDUCATIONAL 
and CORPORATE 
ACCOUNTS 


We offar a full line of services 


catering to your needs. 
To reach our Educational & 
Corporate Sales Depertment 


Call 1-800-468-9044 
FAX: 814-237-4450 


To order: No surcharge on MasterCard, Visa 
or AMEX @ Your crodit card is not charged 
umtil your order le shipped B® COD orders 
accepted with na COO fee I We insure your 
order at no extrs cost to you M Shipping: 
3% or $5 mimmum for UPS Ground Cail tor 
shipping charges on Express Air, APO, FPO, 
AK, Hl and foreign orders Mf Mail Orders: We 
accept money orders, certified checks, and 
persor.al checks Allow 2 weeks for personal 
and company checks to clear B® We accept 
purchase orders from qualified Educational 
snd Corporate institutons. 

ALL SALES ARE FINAL. Defectve tems 
replaced of repaired st our discretion. PA 
dehvaries add 6% sales tax. Pices andterms. 
subject to change without notice. 

eras 22 


= | 


Fantini GD ' ) 





cat rou ree 1-800-468-9044 = tiaras tco 








DONT SETTLE FOR LESS... 


a os oi en . 
rant, 
a 5 builtin fonts 


a Ea rl LQ-2500 and IBM® Proprinter™ x 24 
emulations 
@ 2 year warranty sscncasescenan $CALL 








New! 


1191 


240 cps 


Technologies 
Swan Modems 
w/PC Talk Ill software 
@ Hayes @ compatible 
@ Auto answer/dial 
@ Tone and pulee 


@ Paper parking 
m Epson® FX-86¢ & 
IBM* Proprinter i] emulation 


4 Builtin fonts (asses 


== 


2400 baud NN. @ Front, bottom or rear feeds 


internal .....$129 


1200 baud 
internal 


2400 baud extemal $149 
1200 baud extemal .....«.$99 


(3 LOGITECH 
HiREZ 
MOUSE 


@ 2 Year warranty 


Video Ram 
B Goanced Yaa Modes 
H Compatible wAll 17 VGA Modes "a 


Swan VGA card & imiec VGA monitor «+. $569 
Swan VGA cord & imtec 


Muttiecan monitor (600 x 800 fies.) ove. $599 


Design with Tactile Feedback | 


$39, 


| BUS SERIAL 
MOUSE MOUSE 


$69 MULTISCAN 1455N 


SCAN MAN Hele 


@ Hand Held Scanner 
@ Great tor Part & DTP 
Pregame 


$199 $419 





EDUCATIONAL and 
CORPORATE ACCOUNTS 
Purchase gov’. CALL 1-800-468-9044 
quaitend maitsions FAX: 814-237-4450 





INTEC 


MONITORS 


#aP SAK 
tz5 SAMSUNG 


VGA 14530 
@ 256 Colors 


™@ 600 x 600 Resolution m™ Up to 720 x 400 
@ Includes 9-pin TTL 
Be Waeg Weton & 15-pin Analog 

Video Connectors 


Resofution 
14° Screan with 
Tilt & Swivel Base 


$399 









shipping charges on Express Aw, APO, FPO, AK, Hi and foreign 
ordera I Mail Orders: We accept money orders, certified checks, 
and personal checks Allow 2 weeks for personal and company [7~ 
checks fo clear IB We accept purchase orders from qualified —_ 
Educational end Corporete institutions: 
ALL SALES ARE FINAL Detective items replaced or repaired at Behl 
deliveries add 6% sales tax. Prices and terma 
subject to change without notice. 


TUSSEY COMPUTER PRODUCTS 













our discretion. PA 








To order: No surcharge on MasterCard, Visa or AMEX M Your 
credit card is not charged until your order is shipped @ COD orders 
accepted with no COD lee I We Insure your order at no extra cost 
fo you Ml Shipping: 3% or $5 minimum for UPS Ground. Call for = 





PC ADD ON BOARDS 


AST 

Advantage! (128K) sss. CALL 
Adveniage! Premium (512K) FOR 
Rempage 286 (512K) ........0- AST 
SixPakPlus (64K) ....0-— PRICING 


BOCA RESEARCH 
RAM Card XT of AT wn SCALL 
WO Card XT OF AT cescsssreenreseer $79 





TAPE BACKUPS 


Swan 
Technologies 


XT oF AT frterriall —eecaoon $209 
XT oF AT Exteel coon $399 





TOSHIBA | meno, 
LAPTOPS populated w/ 2MB RAM... $729 
T1000 .nmssenees creeceensceeess ST7B TORS os 21 


T1200 {10MPz) —--racvccores $1369 
T3200 (12MHz/40Ma) ...... $3599 
Call for other Toshiba tnodels 


now Met BIOS compatible! ...... $109 
Flashcard 





S/Mac ce $125 
ACCESSORIES 


CURTIS 
Ruby/Ruby +... 
Diamond, 





Optical Mouse 
. w/Dr.Halo HI 





6' Rt Angle Printar Cable ......$12 


B.5* (720K) ane 
3.5 (1.46MB) ... 
MI ROCTEC 525° 
3 ana) coc QTY, 380K 12MB 
TOSHIBA ; Bes 


720! 09 
Bayh aati ons $129 10+__ Call tor Quote 


@MiniScribe 

8438 30MB (68 ms) 

3650 40MB (61 ms) ....... $299 
3053 40MB (25 ms) 

6085 71MB (28 Ms) .....+ $619 


SS Seagate 


ST-225 20MB (65 ms) Bare/Kit 
ST-238 30MB (65 ms) Bare/Kit... 
ST-125 20MB (40 ms) Bare/Kit... 
ST-251-0 40MB (40 ms). 

ST-251-1 40MB (28 ms)... 

ST-4096 80MB (28 MS) .r2.00 

Kits include cables, controller and mount 











3075 RESEARCH DA. 


STATE COLLEGE, PA 16801 





6710 Pomer Cable... 10S 14 


MAXELL DSO $1995 $995 
VERBATIM DS/0D $1995 $995 
OSD $1995 $1095 






















PANASONIC 
10916 Ht 


—_ 0 col 9:pin} 





ant 


SCITIZEN 


190D |1800ps, 80 col, Spin) ......- $159 
MSP-40 |240eps, 80 col, 9-pin) ...... $289 
MSP-45 [240eps, 132 col, $piny ... $Call 
MSP-55 (300cps, 132 cal, $-pin) ... $Call 
Premier 35 (Deisywnest) ........... $Cail 
Tribute 224 (200cpe, 122 cel,24-pin) $589 


Panasonic 


10921 (2400p0, 00 cot, 2-pin) +. $319 
1124 (1a20ps, 00 cot. 24 pin) ..... $Calll 
1592 |190cps, 132 cat, Spin) ......... $389 
1595 (2¢0cps, 132 col, 8-pin) $469 
1524 jat0cps, 132 ont 24-pin) 
4450 (11 ppen texer printert 
1180 (1S2cpe 80 cel, $-pin) 
1191 [2400pa, 80 col, 8-pin) MEW... $Call 








SHIPS IT 












HEWLETT-PACKARD 
Deokjet (240cpe, 00.001)... --ecenes- $715 
Paintjet (1¢7cps, 00 col) ............ $1049 
NEC 

P2200 (170eps. 80 col, 24-pin) ....... $359 
P5200 (285eps. 80 col, 24-pin) .. 
P5300 (205cps, 132 col, 24-pin) .... 
OKIDATA 

320 (300cps, 80 onl $-pin} .. 
321 (s00cpe, 132 col, #-pin} .. 
390 [270cpe, 80 col, 24-pin) ..... 
391 (270cpa, 132 col, 24-pin) 
393 [4S0cpe, 132 col, 24-pin) .. 
TOSHIBA 

P321SL (216cps. 80 cnt, 24-pin) .... $499 
P341SL (2tbcpe, 132 cot, 24-pin)... $659 
P351SX (360cps, 132 cot, 24-pin). $879 


LASER PRINTERS 
HEWLETT-PACKARD 

























Software orders over $100 and 


Accessories under 6 


ounds will 


be shipped Federal Express 
(Even at these prices) You only pay TCP’s standard shipping 


Orders ernvi 
out same day. 


ch 
ae 


before 3:00 PM our time will be 
part of your order is backordered the 


remainder will be shipped UPS Ground 


SECURITY 





order 1s ehipped. 





CUSTOMER SUPPORT 
@ After sales suppon 


) @ Your Credit Card is not charged until your 


@ We ineure your order at no extra cos! to you. 
Mt Tussey is a financially strong and weil 
established company, 


Knowledgeable staff, ell graduetes of 
Tussey'e “Computer Boot Camp" 
M@ Our advanced warehouse/matenals 
hendling system assures your order ie 
shipped out accurately & on time 
® Our 18M AS400 eliows instant order end inventory status 











Lasenet ees oe 799 
| 1 PANASON! 
| StcQur KX-PAAEO sree $1479 
QUME AMERICAN MECA 
NX-1000 Rainbow SCNPLEN eecsesonsseeceres SIMD Design CAD 3.001 3-D..$155 Managing Your Money ...$129 
39% (144epe, 00 cot. §-pin ASHTON-TATE prefiian){ Cut 7 
can $)9° Sipaiee eeeeas ra. MERIDIAN scar 
(144ep09 pn Race CEP CEE AES ek 22) YUE EU FAX MACHINED. MICROPRO os 
gs, EPSON Bsuvouonortae MICROLYTICS 
BB Cope Func ann $749 GOH na oessenntrannenee $39 
FX-850 (264cps 80 .col, ¢-pin) ...» $Call Word Finder $32 
ae FX-1050 (264ope, 122 ool, pin) ....for i B nip 24 3 Corpatcn MICRORIM 
\ 9 LG-500 | 190cps, 00 col, 24-pin) .... Best © Cope Funcions Base for DOS... $439 
— g LQ-8S0 (254cpa, #0 col, 2¢-pin) .. Price 8 32 Character Display 
reac $Y LQ-1050 |afcps, 132 cel, 2¢-pin) on > 50 Number Momoty we $969 







LQ-2550 (400cpe, 132 col. 2¢-pin)Epson 





Opt 

w/Dr.Halo II PETER NORTON 

MICROSOFT Norton Commander ....0. 

Mouse Norton Ltt... nennevrenss S49 
Norton Advanced Uillities . $73 








MSC TECHNOLOGIES 
OMTIMOUSC cescesseiserineeneinnne $45, 











TTL Monochrome SacsenounD s33  QUARTERDECK 
PC Mouse It $89 Aridek 210.4 Fo Print Shop Companion $29 ae 
Coe house a0 Packard Boll with tit/ewivel CENTAL POINT Gear Mate escranncomnen $5A 
tex (2200p) 8 [. cn Cop Ee $18 : 
Mouse. peeteea nen meneee Reaeu Irom | = a ge me Option Board at SAMN. 
Senal Mouse ...... $69 Samsung 14” Mono Fiat .... $139 PC Tools Deluxe 5.0 .......$39 AMD vnceeeeseronsssesernseeenne $OD 





















PRACTICAL PERIPHERALS 
2400 baud Internal... $149 
2400 baud External ..........$178 









Nec Mateynes mn u em = so 
Pccher tdi PRIS -nasseccors SCH 










VGA 
WCC 1453 O erncoreneeneenee $349 
Magra 7748 tery Sete) $129 





RGBICGA cupsorT 

Mairiivon 8/82 oma DAC SOFTWARE 

Magnavox 6515... $289 

Samsung SC452C ___..... $219 Hectic reenact ome Hy 

EGA Dac Easy Payroll... $50 
Call for Pricing on Tutors 
FIFTH GENERATION 

Bell 1431 as SRE TIETae ae 
EGA MULTISYNCS Drafix CAD Ultra sss. $268 
2400 baud internal. $Call Imtec 14558 MUI ceennnaee $419 FUNK 





$38 
Worksheet Utlibes $59 
GENERIC SOFTWARE 
Gen CADD Level 1,2 of 3$Call 








eran seaereosorststaeensanssces SOM 
Word Perfect 5.0 -nssctse-. $219 
XEROX 

Ventura Publisher 2.0 .... $475 





CIRCLE 268 ON READER SERVICE CARD 
OPEN: 8:00AM-11:00PM Mon-Fri, 10:00AM-8:00PM Sat, 12:00PM-8:00PM Sun EAST COAST TIME 


CALL TOLL FREE | -800-468-9044 





For Information 
Call 914-234-2236 


FAX 914-237-4450 





Outline Gantt 
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THE *] PROJECT MANAGER IS BEHIND 
THE BEST COMPARATIVE REVIEW IN THE WORLD. 


Just why és Time Line #1, review after review, evaluation after evaluation?* Is it our 
advanced outline structure or true “what-if” analysis using unlimited undo/redo? Maybe 
ip ce customizable Gantt charts, PERT charts, and form-driven re 

it bly 


the way we handle multi-project scheduling and resource Bilocatien 
ba ving to manually link files? 


le ime Line is #1 because of its seamless combination of advanced technology 
and ease of use. But we're biased. Decide for yourself. Call now for a free Time Line demo 


disk (you may also qualify for our free corporate evaluation program). You'll see what 
“the best prone manager in the World” can do for you. 


CIRCLE 249 ON READER SERVICE CARD The #1 Project Manager 


FREE DEMO DISK, CALL (800) 228-4122 EXT. 429P. 
SYMANTEC. syanec aes 


Corpgration, 10201 Torre A’ Cupertino, CA 95014, 408/253- 
“Troe Line os the #1 best-selling project manager (survey of Natonal Distributors) eet 
for progect management 





; , 4. 4 9600. yo “hot 

5) Has also the #1 choice of 48 ofthe Fortune 50 Time Line 3 0($595) recewed InfoWorld's highest 4 Editor's Choice, 
(8). Tome Love was PC Magazine’ Choace 1m 86, 87 and 88 and was rated #1 by Software Digest in 87 and 88 Trommng and 

services, and links lo CA-TELLAPLAN are avaulable call 415/898-1919, © 1989 Symantec Corporation 


iWin 86, ‘87 and ‘88 





m@ JOE DESPOSITO 


PC ADVISOR 


Advice on transferring Word documents between a PC and Macintosh, help in locating a 
Dvorak keyboard, and suggestions for programming digitized speech on a PC. 


USING WORD ON THE PC AND MAC 
I want to transfer a document created with 
Microsoft Word on an AT&T 6300 to an 
Apple Macintosh. Are there methods other 
than using a modem to transfer the files? 
The PC is at home, while the Mac is at the 
office. Could I attach a 3!4-inch disk drive 
to the second connection on the 6300 con- 
troller? Is there software that would refor- 
mat the DOS Word file on the hard disk to 
a Mac-compatible format on the floppy 
disk drive? 

Karl Dash 

Cypress, California 


The best way to accomplish this task is to 
add a 5'/-inch disk drive to the Macintosh. 
Apple Computer (20525 Mariani Dr., Cu- 
pertino, CA 95014, (408) 996-1010) sells 
an add-on 5'%-inch MS-DOS drive for a 
suggested retail price of $395. You take 
the floppy disk from your AT&T 6300, put 
it in the Apple MS-DOS drive, use the Ap- 
ple File Exchange program to move the 
file to your Macintosh disk, and then call 
up the file with Wotd. Wotd on the Mac 
automatically translates PC-generated 
Word files. 

If you want more flexibility, you should 
consider DaynaF ile from Dayna Commu- 
nications (50 §. Main St., Salt Lake City, 
UT 84144; (801) 531-0600). DaynaFile is 
an add-on peripheral that plugs into the 
Apple Macintosh’ s SCSI port and contains 
one or two 5'4- or 3'/2-inch disk drives, ei- 
ther high- or low-density formats. PC- 
originated files will come up on the Macin- 
tosh display, and they can be opened by 
appropriate Mac applications. In the 


DaynaFile, files are saved to floppy disks 
as normal DOS files. 

Programs with common file structures 
for the PC and the Mac, suchas Microsoft 
Word, can read and work with transferred 
files immediately. For programs with in- 
compatible file structures and no built-in 
conversion routines, Dayna supplies con- 
version software that can handle some ex- 
changes, such as WordStar and Multi- 
Mate on the PC to and from MacWrite and 
MacWord. 

Suggested retail price of the least expen- 
sive DaynaFile—with one 360K floppy 
disk drive—is $650. The most expensive 
model—with two 1 .44MB drives—iists for 
$7,005. 


THIS IS YOUR PC SPEAKING 

I’m interested in a software and/or hard- 
ware package that would enable me to pro- 
gram digitized speech in an AT computer. 
This hardware and/or software should 





= Speech Thing permits 
prerecorded digitized 
words to be incorporated 
into BASIC programs, 
and an editor allows for 
special effects. 
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have the capability, programmable or oth- 
erwise, to translate inputted text in English 
to digitized human voices. The outputted 
voice could be in any language (English, 
Japanese, or Arabic). 

What recommendations could you pro- 
vide that are reasonably priced and reli- 
able? Does such a package exist as a plug- 
in expansion board with software to drive 
and program it? 

Bemard Ong 
Cypress, California 


One product that might help you out is 
called Speech Thing from Covox (675 
Conger St., Eugene, OR 97402; (503) 
342-1271). Speech Thing is an 8-bit digi- 
tal-to-analog sound converter that at- 
taches to the parallel port on your PC, at- 
taching in line so that it doesn't interfere 
with normal printer operation. Prere- 
corded digitized words can be incorporat- 
ed into user-written BASIC programs. An 
editor allows for special effects, new 
words, and music. 

The system includes an audio ampli- 
fierlspeaker with headphone jack, power 
cable, software, and manual. Also includ- 
ed is the SmoothTalker software, which 
gives you unlimited text-to-speech capabil- 
ity. Suggested retail price of Speech Thing 
is $79.95. 

Another Covox product is Voice Mas- 
ter, a plug-in board for recording your 
own words or music; the recorded materi- 
al plays out of Speech Thing. A digitized 
word takes up about 2K of memory. 
Phrases can be recorded in 64K buffers 
and then linked together to get continuous 


™ PC ADVISOR 


speech output, (For Japanese and Arabic 
voice output, you would have to first prere- 
cord words and phrases in those lan- 
guages and then incorporate them into a 
BASIC program.) Voice Master’ s list price 
is $89.95. 


DVORAK ON THE KEYBOARD 
My question concerns keyboard hardware. 
Specifically, | am looking for IBM-com- 
patible keyboards that have the Dvorak 
configuration. Where can | get one and 
how much do they cost? 
Doug Stroud 
Amherst, New York 


The Dvorak keyboard was designed as an 
intelligent alternative to the standard 
QWERTY keyboard. The QWERTY mod- 
el, which was designed in the 1800s, 
spreads out most of the commonly used 
keys over three alphabetical rows, suppos- 
edly because manual typewriter mecha- 





VIEWPOINTS 


nisms couldn't keep up with fast typists. 
The Dvorak keyboard, on the other hand, 
places the most frequently used letters on 
the ‘‘home’’ keys, thus increasing touch- 
typing speed. 

One company that sells a Dvorak key- 
board is Key Tronic (P.O. Box 14687, 
Spokane, WA 99214; (509) 928-8000). 
The keyboard is the KB 5151 for the IBM 
PC-XT and compatibles. Additionally, you 
will need to use the Dvorak conversion kit, 
which includes a replacement chip and 
keycaps. The keyboard has a suggested re- 
tail price of $199; the conversion kit sells 
for $35. The keyboard can also be up- 
graded to work with the IBM PC AT for 
another $15. 

Before investing in hardware, you 
might want to try a keyboard macro pro- 
gram. Such programs let you redefine any 
key so that it will respond with some char- 
acter other than that on the keyboard. Ex- 
amples of these programs are Keyworks, 





~~ a A) 


Version 3.0, from Alpha Software Corp. 
(30 B St., Burlington, MA 01803; (617) 
229-2924), which has a suggested retail 
price of $89.95, and SuperKey, Version 
1.16a, from Borland International (4585 
Scotts Valley Dr., Scotts Valley, CA 
95066; (408) 438-8400), which sells for 
$99.95. SuperKey actually contains a 
sample file for a Dvorak keyboard layout 
right on the disk. 

If you want to use a Dvorak layout with 
just your word processor, you should 
check whether that program will remap 
the keyboard for you. Examples of word 
processors that will are XyWrite Ill Plus 
and Samna Plus 1V. 


ASK THE ADVISOR 

Send your questions to PC Advisor, PC 
Magazine, One Park Avenue, New York, 
NY, 10016, or upload to PC MagNet (see 
the Utilities column for access informa- 
tion). Please specify your equipment. [i 








SOUNDS FISHY! 


Improve The Brooklyn Bridge? 





Yes! If you're talking 
about The Brooklyn Bridge” 
Version 2 from White Crane 
Systems. It's the world’s lead- 
ing file transfer, printer sharing, 
and file management utility. 
It oats yell all aM Soa 

tible desktops, laptops an 
Psy2s. This ay ees 
fish story! The Brooklyn 
Bridge was chosen by John 
Dvorak, PC Magazime, as 


“The Best of the Best Utilities.” 


No Aggravation: The 
Brooklyn Bridge uses 1-2-3" 
style menus for the novice and 
DOS commands for the more 
experienced user, The menus 
are in a powerful file manager 
allowing you to view both 
local and remote files ina 


full-screen, dual-directory 
display. Point-and-shoot 
operations provide easy disk 
navigation with over 100 
functions like file tagging 
and sorting. 














Version Available 


low! 
Speeds Equivalent 
To 500,000 Baud! 


User Choice: The 
Brooklyn Bridge even gives 
you a powerful DOS utility 
package. These utilities let 
you work with multiple files 
on a single command line. 
They also provide you with 
fast, casy alternatives to the 
old back-up method. 


Save Money: Access 
remote printers and other 
peripheral devices like 
tape back-up systems 
and plotters via 
The Brooklyn Bridge. 
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WOITE CRAWE STSTEMS 





Save Time: Run tedious 
chores on your remote com: 
ae through The Brooklyn 

Bridge which equips you 
with dual independent pro- 
cessing power, 


There’ nothing fishy at all 
about White Crane’ Brooklyn 
Bridge. It’s packaged com- 
plete with an 8-foot Universal 
Cable, 5.25- & 3.5-inch disk- 
ettes and manual for just 
$139.95. “Desktop to Desk- 
top” 50-foot Universal Cables 
are available for $30.00. See 
your local dealer or call 
White Crane Systems at 
404-394-3119, 


‘Sean 151 

‘5800 Peacthes 6d Bovtewart 
Nemones Georpa 20007 USA 
aos 394 319 


THE HROOKLIS RIDGE. the White Crane Sestewn, Ime 
ep end WLITT) CRANE SYSTEMS ay trea 
‘Whice Crane Supt, ter Noten. Cormega CSA THM 
Sp euredeumek of TDM 











From creation 


on? 





Versatile line 
spacing (6,8 
or 12 Ipi, or any 
odd spacing you 
wish to preset). 





other symbols. 


VENDOR 


323 Northern Blva 
North Mills, ca 96001 


Trea anger 9 0 be arene in 
SaeerENe® wi prow, 
AGED nem 8 meneetaty © you ae wren pprihrenc daar lal 





Bill To eddreas sane us snip to eddresa, 
Note: Please be caretu 
Joan and salen 


checking in with 
Andrew before dal iver Teceiving dept. 


Furnishinga 


‘Description 
ference 


Shalrs, model cc-ss 







il with color an 
quoted prices were confirsed saloctniseeny 


manager. Dellvar to Ira flear arte 
call 





Dame eA try AO Pe Poa Gm, Se tag, weten tm ie Neaemeeer aenam han 
cireeey 


PURCHASE ORDER 


PARTEAL SHYPRENT 
0 atiowes 


“1800.08 


‘con table, model F-17 





«= [ocompletion... 


Lookup tables 
automatically 
enter data so you 
don't have to. 
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1900.00 





200.00 
709.90 


1609.00 


700.00 ones with up 





| fields per form. 









as data fields. 





No other forms program does so much. So well. 


Creation. 

Make any form quickly and easily 
using FormWorx with Fill & File.™ 
Right on your own PC. No need for 
costly expenses and delays. Use large 
type for unmistakable headings, small 
type for inconspicuous labels. Propor- 
tionally spaced fonts or fixed-spaced 
type. Take full advantage of features 
on supported printers. Lines print per- 
fectly straight and solid on dot matrix 
and laser printers. The result—business 
forms that truly look business-like. 


Completion. 

Easily fill out forms right on screen 
and get letter-perfect results. Form 
after form. Simply tab from blank to 
blank and type in your data, or merge 


data from existing dBASE or ASCII 
files. Entries go exactly where they 
belong. No overwrites. No misalign- 
ments. No “white-out.’ 

Print data onto standard forms you 
already have in stock. Or form and 
data onto blank paper. Search and 
locate desired forms and automati- 
cally batch print them. Capture data 
the first time a form is filled out and 
store it in dBASE or ASCII format. 
Retrieve and edit data just as easily. 


Solution. 

The program does math, too. So it all 
adds up. FormWorx with Fill & File 
is the most comprehensive forms 
processing software available today. 
It's a complete solution that's easy 


to use. Start from scratch or modify 
one of the many forms already made. 
Changing a form really is as easy as 
changing your mind. 
For just $149 you get the complete 
package including 70 sample forms, 
exceptional manuals, pop up calendar 
and calculator, and FREE telephone 
support. 
So see your dealer today. Or order 
directly for fast delivery. 
800-992-0085 or 617-890-4499 


FormWorx 


CORPORATION 


Reservoir Place, 160] Trapelo Road, Waltham, MA 02154 
CIRCLE 174 ON ER SERVICE CARD 


Forms shown were printed using version 2 5 on an HP LaserJet Il with downloaded fonts. Digitized logo printed within FormWorx by invoking @ printer macro. Some features shown not available on ail printers. 
45-day money back guarantee on direct purchases, When ordering by mail. include $6 75 for shipping in US. and Canada. Air 
accepted from government agencies, institutions, and rated corporations. FormWorx with Filt & File is a trademark of FormWorx Corporation. dBASE is a registered trademark of AshtonTate. 


8. in Massachusetts add 5% sales tax. Purchase orders 
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“What am I doing 
here?” 


I guess I havea 
reputation for 
saying what's on my 
mind. Sowhen 

the people at Everex 
asked me to bein 
their ad, I said it was 
okay as long as they 
let me have the floor. 


The reason I like 
John C. Ovorak their Step 386/20is 
Columnist, PC Magazine simple. It’s fast. 

It is definitely the 

fastest machine 

that I've seen so far. 
IBM PS/2 Model 80(20 MHz) 3.52 MIPS Whenthey sent 


Compaq DeskPro 386/20 49 IPS the machine over, I 


Everex Step 386/20 eS 85S put it through 

Power Meter MIPS Version 1.2. The Database Group. nia Ltr s 
I finally gave up. 
It was the highest 
onall ofthem. 


Give me the choice 
and I'll use the fast- 
est thing I can 

get my hands on. 
This happens tobe it. 


What can I say? 
Tlike the beast. 


\ For your nearest 
an authorized Everex 
: Computer Systems 
\ Reseller call 
1-800-356-4283. 


Everex, 

48431 Milmont Dr., 
Fremont, CA 94538. 
ea CIRCLE 216 ON READER SERVICE CARD 
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Deskdnave 


A Winner’ 


Performance, Price & GE On-Site Service 


286/12.5 CACHE 
EGA W/MONITOR 

40 MB 1:1 HARDDISK, 
32K & SOFTWARE 
CACHING, 

1 MB RAM, 

GE ONSITE 

SER 

$2295" EGA 
$2495” VGA 


286/12.5 


PC MAGAZINE, 
EDITORS CHOICE 


JANUARY 31, 1989 


Extremely High Performance! 

Memory Caching, Shadow RAM, Inte- 
grated I/O, and Fast Access Hard Drives 
make our systems scream along. . . But 
we don't stop there! All Austin computers 
include 16 bit Video Adapters, the fastest 
available; 1:1 or ESDI Hard Drive Con- 
trollers to ensure the fastest access pos- 
sible; and a Hard Drive Caching Program 
so good that PC Magazine voted it the 
best in its class for 1988! 

With the Fastest RAM, the Fastest 
Video, and the Fastest Hard Drives, you 
get a system that simply can't be passed up! 


American Made Quality 

Austin Computers, including the moth- 
erboards, are made and assembled in the 
USA! The latest design and manufactur- 
ing techniques allow us to offer the high- 
est quality products at low prices! 


Fully Loaded Systems 

We configure every Austin computer to 
include a Monitor, Video Adapter, Hard 
Drive, Floppy Drive, Keyboard, and a full 
array of I/O ports... 

If you desire a custom configuration, or 
additional options, just tell our sales per- 
sonnel how you want it! Most orders are 
prepared for shipment within two days. 


“In short: Austin Computer Systems 
has a winning combination of classy 
parts, smart design, high perfor- 
mance, and aggressive pricing, all 
backed by a GE on-site service con- 
tract. How can you lose?” 





A World Class Support Program 
Featuring... 


GE On-Site Service 

A Full One Year On-Site Service Con- 
tract from GE Computer Services is in- 
cluded with every Austin computer. 
Should your system fail, a GE technician 
will come to you and resolve the problem 
. . » Usually within 24 hours! Extended 
2nd—5th year contracts are available. 
Unlimited Toll-Free Support 

If you require assistance for any rea- 








son, call our Toll Free 1-800 number. Our 
highly trained support personnel are avail- 


able six days a week. 
30 Day Money Back Guarantee 
If you're not satisfied for any reason, 


just return your system within 30 days for 


a full refund on the hardware price. 


Exceptional Pricing! 

Performance, Support, Quality, and 
Features that you demand, at prices you 
won't believe! No other system has it all 
. . . DeskDrive one today! 


18M, AT, OSi2 AND PS!2 ARE TRADEMARKS OR REGISTERED TRADEMARKS OF THE 18M CORPORATION, OTHER 


BRANDS AND PRODUCT NAMES ARE TRADE MARKS OR REGISTERED TRADEMARKS OF THEIR RESPECTIVE HOLD- 


ERS. PRICES AND SPECIFICATIONS ARE SUBJECT TO 


CHANGE WITHOUT NOTICE 





GE Computer Service 


AUSTIN 
386/25 

VGA W/MON. 
128K CACHE 
80 MB 1:1 HD 
1 MB RAM 
GE ON-SITE 


@=QQm00 


W AUSTIN 
386/20 


VGA W/MON. 
64K CACHE 
80 MB 1:1 HD 
1 MB RAM 
GE ON-SITE 


$3995” 
WAUSTIN 


386/SX 

VGA W/MON. 
SFT. CACHE 
40 MB 1:1 HD 
1 MB RAM 
GE ON-SITE 
$2795” 
JC AUSTIN 


286/20 

VGA W/MON. 
SFT. CACHE 
40 MB 1:1 HD 
1 MB RAM 
GE ON-SITE 
$2695 


PRICE MATRIX CHART 


- es 
drive [286/20 | 386/SX | 386/20 | 386/25 


CALL AND ORDER TODAY! 
1-800-752-1577 


TECHNICAL SUPPORT 1-800-752-4171 
OVERSEAS (512)-458-5107 _ 
FAX 512-454-1357 @ Sse (eas 


i{ 
i AUSTIN 
j COMPUTER 
SYSTEMS 
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Word 5.0 Gains on WordPerfect 


With a Host of DTP-like Features 


BY CRAIG STINSON 


When it finally appears, per- 
haps in late February, Microsoft 
Word, Version 5.0, will add a 
broad range of improvements to 
an already-formidable word 
processor. The company’s ex- 


raise character-based word pro- 
cessing to the highest-possible 
functional level without leaving 
the world’s 10-million-plus 
8088 users in the dust. The im- 


tious—to grab a little market 
share from archrival WordPer- 
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BY MARY KATHLEEN 
FLYNN 

Long admired by graphics soft- 
ware users for its drawing func- 
tions, Lotus's Freelance Plus is 
now going after business users 
in a big way. Version 3.0 adds 
presentation features and ex- 
pands the charting capabilities 
first introduced in Version 2.0, 
broadening its appeal for gener- 
al business use. Other notable 
enhancements improve the 
$495 package's all-around per- 
formance. 


the improved device-specific 
page preview. Once you tell 


One of the more-clever en- | 
hancements in Version 3.0 is 


plicit objective is ambitious: to | 


plicit objective is equally ambi- | 











VRIAT PREVIE 





The Word 5.0 print preview function supports all standard graphics adapters. The file 
previewed above includes a graphic set to flow with the text. 


Freelance Plus 3.0 which out- 
put device you're using, the 
print preview command dis- 
plays a WYSIWYG screen, tak- 
ing into account how the various 
fonts and colors you’ve chosen 
are implemented with your de- 
vice. Freelance Plus 3.0 sup- 
Ports everything from Hercules 
to VGA, the Epson FX-80 to the 
Apple LaserWriter, image re- 
corders like Polaroid Palette and 
VideoShow, and plotters. 

For spreadsheet users, prob- 
ably the most important addi- 
tion to Freelance Plus is Data- 
links, which lets you 
dynamically link a spreadsheet 
file toa chart. When you modify 
the spreadsheet, the chart gets 
updated automatically, but not 
vice versa. If you modify the 








Freelance Plus 3.0 Adds Data 
Links, Device-Specific Preview 


spreadsheet from within Free- 
lance Plus, it breaks the link. 
Once you've called up a 
spreadsheet file through Data- 
links, it’s very easy to switch 
back and forth between tbe 


| spreadsheet and the chart form 


you’ re filling out. For instance, 
pressing F6 from the chart form 
instantly brings up the spread- 
sheet, a feature you'll greatly 
appreciate as you're defining 
chart components. 

Of course you can still bring 
in a spreadsheet or other file on 
a onetime basis by using the im- 
port function. Freelance Plus 
3.0 now imports the following 
file formats: .WK?, .WR1, 
- WRK, .PIC, dBASE, SYLK, 
TIFF, .CHT and .DRW (propri- 


(continued on next page) 
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fect Corp.’s WordPerfect 5.0. 
Though scheduled to ship at 
the end of 1988, Word 5.0 was 
held back at the last minute. 
This preview, based on a func- 
tional but shaky beta release, 
describes new features and en- 
hancements without assess- 
ments of reliability or speed. 
Of the most-important 
changes in Version 5.0, the 
most visible relate to Word's us- 
ability as a quasi-desktop pub- 
lishing system—an area Word- 
Perfect 5.0 also strongly at- 
tacks, For instance, Word 5.0 
improves its large-screen sup- 
port, including drivers for the 
(continued on page 34) 
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Freelance Plus 


(continued 33) 


etary file formats), graphics me- 
tafiles (,CGM and .GMF), and 
ASCII. It can export PostScript 
-EPS, HPGL, .CGM, TIFF, 
.PIC, and .GX2 files, 

Other improvements in the 
charting arena include four new 
types of charts—high-low- 
close, bar-line, area, and ta- 
ble—and increased customiza- 
bility. Style elements—like so- 
called 3-D effects, legend 
placement, and drop-sha- 
dows—can now be controlled 
from within the fill-in-the- 
blanks chart form, instead of by 
editing them manually. 

New presentation features 
include Portfolio and Screen 
Show. The Portfolio lets you 
group and order up to 100 files 
for printing, previewing, and 
Storing graphics. You can move 
easily between the Portfolio list 
and the Charts and Drawings 
menu, and you can turn your 
Portfolio list into a Screen 
Show, which simulates a slide 
show on-screen. 

The Screen Show comes 
with snazzy special effects, like 
fade, wipe, scroll, and spiral. 
Although you can control the 
timing of your show, some of 
the special effects—like drip— 
take up to 2% minutes to exe- 
cute on an 8-MHz AT. 

Lotus has also beefed up the 
symbol library, adding 100 new 
symbols and maps and 100 new 
templates for text-chart back- 
drops. Combined with the sub- 
stantial library of past versions, 
the additions make it easy for 
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Freelance Plus 3.0's improved device-specific print preview displays exactly what your 
chart will look like with the output device you’ ve chosen. 


even the artistically inept to cre- 
ate attractive charts. My only 
complaint concerns the frustrat- 
ing process of finding and re- 
trieving the symbol you want. 
You must plow through several 
layers of menus simply to view 
a symbol. 

All these features make 
Freelance Plus 3.0 a very pow- 
erful package. Unfortunately, 
mastering the package’s more- 
sophisticated features requires a 
lengthy and sometimes tedious 
learning process. If you need to 
churn out a few charts and don’t 
have time to learn all the fea- 
tures, you can stick to Lotus’s 
default settings, which do pro- 
duce attractive charts. But be 
warned: if you start customizing 
your charts or exploring some of 
the freehand drawing com- 
mands, you may be in over your 
head, unless you're a sophisti- 
cated graphics user. 

The Freelance Plus 3.0 user 
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Freelance Plus 3.0's default settings for chart designs ollow novices to make attractive 
charts without having to master complex features. 


interface doesn’t make matters 
much better. While consistent 
with that of past versions, the 
menu structure seems convolut- 
ed at times, leaving you to won- 
der where that one feature is 
hiding. 

Despite its few shortcom- 
ings, Lotus’s Freelance Plus 
3.0 rates as a truly impressive 
package. Its expanded data im- 
port-export capabilities, device- 
specific page preview, and on- 
screen slide show make this 
latest version a powerful, com- 
prehensive package for business 
graphics users. PC 


Freelance Plus, 

Version 3.0 

Lotus Development Corp. 

55 Cambridge Pkwy. 
Cambridge, MA 02142 

(617) 577-4409 

List Price: $495; upgrade from 
Freelance Plus, Version 2.x, 
$100 (free if purchased after 
September 6); upgrade from 
Freelance, $150. 

Requires: 640K RAM, graph- 
ics adapter, DOS 2.1 or later. 
In Short: New features—such 
as an on-screen slide show, ade- 
vice-specific page preview, and 
dynamic data linking to spread- 
sheets—make Freelance Plus 
3.0 a powerful, comprehensive 
business graphics package. Not 
copy protected. 
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Microsoft Word 


(continued, 33) 


IBM 8514/A and 66-line Genius 
screens, as well as for Hercules, 
CGA, EGA, MCGA, VGA, 
AT&T, and Toshiba. VGA and 
EGA users will have more dis- 
play options to choose from (in- 
cluding up to 60 lines in graph- 
ics mode on the VGA), and all 
screen modes will be menu se- 
lectable. 

Any user with a graphics 
adapter will be able to take ad- 
vantage of Word 5.0's Page Pre- 
view command. The resulting 
display is noneditable, but it 
goes a long way toward taking 
the headaches out of working 
with multicolumn layouts, And, 
speaking of layouts, anew 
Show Layout command lets us- 
ers see and edit both snaking 
and side-by-side columns as 
they’ll appear on the printed 
page. 

Word's Link command has 
been beefed up substantially. In 
Version 4.0, Link could be used 
to pull in data from a Lotus or 
Microsoft spreadsheet. Version 
5.0 turns Link into a true 
“‘frame’’ command, allowing 
users to incorporate graphics, 
spreadsheet data, or other Word 
documents as layout islands 
within a current document. The 
resulting frames can remain ‘‘in 
line’’—so that editing changes 
move the frames as they would 
any ordinary text block—or can 
be positioned ‘‘absolutely’’ at 
the top, bottom, or middle of a 
page or column, or at any speci- 
fied distance from the margins 
or the edge of the paper. 

Word 5.0 links to graphics 
images in .PCX, TIFF, .PIC, 
Windows Clipboard (bit- 
mapped images only), HPGL, 
and PostScript formats. You 
can scale and crop graphics 
within Version 5.0. 

For linking to external text, 
Word 5.0 includes a new 
“bookmark’’ feature. A book- 
mark is a named block ina Word 
document—analogous to a 
named range in a spreadsheet. 
Besides allowing you to link toa 
particular named section of a 
Word document, bookmarks 
serve two other purposes: they 
give you greater flexibility in 
jumping from one section of a 
document to another, and they 





provide a mechanism for auto- 
matic cross-referencing. With 
bookmarks, you can now write 
a reference in the form of ‘‘see 
page [blat]’’ and let Word 5.0 
resolve [blat] at print time. 

One of the frustrations of 
working with Word has been the 
program’s inability to distin- 
guish typefaces on-screen. You 
could tell italic from roman, for 
example, but not Courier from 
Times Roman. Word 5.0 offers 
a half-adequate improvement: 
while working in text mode, 
you can assign different on- 
screen colors to a variety of 
point-size ranges. Now, if you 
accidentally switch from your 
standard 12-point font to some 
5-point creature, you may catch 
your error via color feedback. 
Unfortunately, the program still 
makes no visual distinction be- 
tween, say, 12-point Courier 
and 12-point Times Roman. 

Finally, in the sort-of pub- 
lishing area, Word 5.0 offers 
snazzy new boxing and shading 
options. You can put massively 
thick borders around text or 
graphics and can specify any de- 
gree of shading from | to 100 
percent (provided your printer 
supports the IBM Extended 
Character Set). 

Word 5.0 also adds anumber 
of features designed to bolster 
group productivity, including a 
document annotation feature 
that facilitates internal docu- 
ment review. Like footnotes, 
annotations appear in a separate 
window and can be printed at 
the bottom of pages or the end of 
adocument, but they can also be 
marked with the reviewer's ini- 
tials and the date and time. A 
macro included with the pack- 
age automatically gathers anno- 
tations from many documents 
and compiles them into a single 
file, organized by page number 
and position within the various 
documents. 

The document-management 
aspect of Word has been im- 
proved somewhat, now allow- 
ing users to copy, archive, and 
delete files singly or in groups 
from within the program. The 


Document-retrieval command | 


now allows you to navigate di- 
rectories and sort files in a vari- 
ety of ways. 

Word 5.0 includes extensive 
changes that, for the most part, 
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Word 5.0 fully integrates the spelling checker, which now occupies only a small win- 


dow on the screen. 
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New Features 
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You can display and edit text in multicolumn layouts in Word 5.0. For faster perfor- 
mance, you can edit with one column visible and check the layout via print preview, 


resolve annoying failings in pri- 
or versions, 

Word finally allows the mix- 
ing of different column layouts 
on a common page. It used to 
take a clumsy workaround to do 
Something as ordinary as put- 
ting a banner head across two 
columns of text. 

Tab setting in Word 5.0 is 
vastly improved. You can now 
work directly on the ruler with 
the keyboard. More important, 
like most other full-featured 
word processors, Word now 
shows you the effect of tab-stop 
changes before you return from 
command mode to the docu- 
ment. In addition, the ruler it- 
self changes to reflect the char- 
acter width of your current font. 

Users can now opt to have 
documents repaginated in the 
background as they work. Earli- 
er versions showed page breaks | 
only as they appeared on the last | 
printout, until the user explicitly | 


issued a repaginate command. 

Word 5.0 offers optional 
auto-save. You can specify the 
time interval between saves, 
and you can also choose to con- 
firm each save before it’s car- 
ried out. 

Version 5.0 also adds a 
three-way case toggle command 
that cycles selected text through 
all caps, initial caps, and all 
lowercase. Unlike the earlier 
version’s caps and small caps 
options (on the Formal Charac- 
ter menu), this command actu- 
ally alters the affected text, not 
just its appearance. 

The spelling checker finally 
appears to be integrated with the 
program. This aspect of Word 
Started out life as a separate 
DOS utility. By Version 4.0, it 
had progressed to being easily 
invoked via the Library com- 
mand, but it still claimed its 
own full screen, reset the mouse 
position, and had a nasty way of 
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ignoring your screen color pref- 
erences. Now it pops up unob- 
trusively in a window at the bot- 
tom of the screen. The spelling 
checker and the print routine 
still disagree on Word counts, 
however. 

Many a user of earlier ver- 
sions has been driven to the 
brink of insanity by Word’s po- 
sitioning of running headers and 
footers relative to the left edge 
of the paper instead of the left 
edge of text. That idiosyncrasy 
has finally been rectified; users 
now have a choice. 

File-export options now in- 
clude .RTF and plain ASCII 
with intraparagraph carriage re- 
turns. The ASCII-with-returns 
option is useful for file commu- 
nications, but Word still insists 
on preserving form-feed codes 
in this purportedly unformatted 
file structure. 

Finally, the macro language 
has been bolstered with a vari- 
ety of new features, including 
array variables, variables em- 
bedded in prompts, and the abil- 
ity to detect and respond to low- 
memory and SAVE warning 
conditions. 

Allinall, Word 5.0 rates as a 
major and worthwhile up- 
grade—and as great news for 
the growing community of 
Word users. Whether the new 
features will be enough to close 
the gap between Word and 
WordPerfect remains to be 
seen. PC} 


Microsoft Word, 

Version 5.0 

Microsoft Corp. 

16011 NE 36ih Way 

P.O. Box 97017 

Redmond, WA 98073 

(800) 426-9400 

(206) 882-8080 

List Price: $450; Node Pack, 
$195; upgrade, $75. 

Requires: 512K RAM, DOS 
2.0 or later. 

In Short: A major upgrade with 
new features in the areas of qua- 
si-DTP and group productivity. 
Nol copy protected. 


CIRCLE 431 ON READER SERVICE CARD | 








Best Buy Ever? $1,995 20-MHz 386 
With Monitor, Hard Disk, 1MB RAM 


ort 
gh HANDS ON 


BY WINN L. ROSCH 


I don’t know how it’s doing it, 
or why, but Micro 1 is bursting 
the biggest barrier to buying an 
80386-based computer: price. 
A mere $1,995 buys you the Mi- 
cro | Power 386-20— not just a 
system board in a case, but an 
entire computer system com- 
plete with hard disk and display. 

It’s not just cheaper than any 
other 386 on the market. It's 
cheaper than any 386SX. the 
IBM PS/2 Model 30 286, or 
even an equivalent scratch-built 
computer. The Power 386-20 is 
priced lower than you might pay 
for the parts from which it is 
made—possibly even less than 
a 20-MHz 80386-based system 
board alone. 

Price is the only remarkable 
thing about the Power 386-20. 
Mechanically it resembles a 
conventional AT-compatible: 
big, square case, three half- 


height drive bays with front- | 


panel access, and one full- 
height internal drive bay. In- 
side, a 285-watt power supply 
sits in the right-rear corner, and 
the system board fills the bot- 
tom of the left side of the chassis | 
with five 16-bit and three 8-bit | 


expansion slots. 

The system's 80386 micro- 
processor operates at 20 MHz. 
A socket for the optional 80287 
numeric coprocessor hides un- 
der the hard disk bay. The Pow- 
er 386-20 is compatible with the 
80387 coprocessor only through 
use of an optional daughter- 
board. 

The only identifying marks 
on the system board of the Pow- 
er 386-20 are the name Preci- 
sion and some Oriental script. 
(Precision is a Japanese board 
maker.) The BIOS, copyrighted 
by American Megatrends, fea- 
tures built-in setup and diagnos- 
tics routines. 

The system board accommo- 
dates the full 8-chip Chips and 
Technologies 80386 chip set 
and sockets for eight 256K or 
IMB SIP (single in-line pack- 
age) memory modules, allow- 
ing a maximum of 8MB of 32- 
bit memory. Four 256K 
modules rated at 100-nanosec- 
onds provide the Power 386-20 | 
with its standard [MB RAM. 
The Power 386-20 supports | 
ROM shadowing in the RAM | 
beyond the DOS 640K. 

An unlabeled video adapter 
delivers monochrome text and 
Hercules-compatible graphics 
ona 12-inch Samsung monitor. 


Micro 1 Power 386- 20 vs. 
nen pee 386/20 | 


LABS 


The standard parallel port of the 
Power 386-20 is built into the 
display adapter. The system 
ships with a 101-key Keytronic 
keyboard. 

Either a Teac 1.2MB 5%- 
inch or 1.44MB 32-inch floppy 
disk drive comes bolted into the 
upper-right drive bay. The in- 
cluded floppy-and-hard disk 
controller is a Scientific Micra 
Systems OMTI 8240 that uses 
an ST506 interface and supports 
I: sector interleaving on the 
hard disk. Micro 1°s choice for 
its standard hard disk is a Sea- 
gate 138 that provides 30MB of 
formatted capacity. The evalua- 
tion unit was equipped with a 
Toshiba 45MB drive, a $235 
upgrade. 

System performance is out- 
standing for the price level of 
the Power 386-20 but middle- 
of-the-pack for 20-MHz 80386- 
based PCs. Its memory is sim- 
ply interleaved and does not 
benefit from caching or other 
exotic technologies. 

All the components that 
make up the Power 386-20 rank 
as first rate, but the construction 
quality of our evaluation unit 
was mediocre. While the chas- 
sis was solidly put together, the 
system board was improperly 
mounted, resulting in discern- 
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Micro 1 Power i 
Micro | 


557 Howard St? 

San Francisco, CA 94105 
(800) 338-4061 
(415) 974-5439 7" 

List Price: $1.995 (includes. 
system, keyboard, mono- 


wet 


chrome display and adapter, 

floppy disk drive, and. 30MB 

hard disk). 4 

Requires: pos3. Oor ial ] 
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386 machine ata Leegein 
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ible curvature across its width. 
The front-panel reset button was 
not connected nor was the hard 
disk activity indicator. The yel- 
low turbo-mode indicator 
glowed constantly, brightening 
somewhat when the hard disk 
was active. 

All of these problems can be 
quickly solved with a little tin- 
kering. and that’s the bottom 
line. If you're willing to put up 
with a little extra work (and 
have the knowledge to do it), 
the Micro | Power 386-20 rates 
as the best buy around. it 
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there’s more, Start saving today. 
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Glyphix fonts save you 
hours of downloading and 
megabytes of storage 
because they're generated “on the fly” from within 
WordPerfect and/or Microsoft Word. Our unique font 
management software builds drivers and adds them to 
your standard list of fonts. You simply pick your fonts 
from the menu and your selections are created and 
downloaded to the printer when you print your 
document...in seconds. 

And Glyphix fonts will work right alongside any 
Bitstream and/or Hewlett Packard soft fonts you may 
already own so once you have our font manager you 
can go right on saving as you add fonts to your 
library. That's important because using the right 
typeface can be as important as choosing the right 
words. That's why the WordPerfect 5.0 font menu 
supports up to 256 fonts. They add professional style, 
impact and just the right tone to your letters, memos, 


"Glyphix fonts require an IBM PC, AT, XT. PS/2 or compatible with 64K RAM; a hard 
drive; LaserJet Pius, Series {I or compatible printer, MS-DOS 2 0 or later Glyphix 
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Glyphix is a trademark of SWFTE Intemational, Ltd All other products are trademarks and /or registered trademarks of their manufacturers. 


Font Sets-$149.95 


font sets for just 

$149.95. That’s eight 
scalable LaserJet fonts 
from 6 to 60 point*, in portrait and landscape, 
italic, bold and bold italic for $149.95. And if 
you don’t already have our WordPerfect or 
Microsoft Word Font Manager, order one and 
any set of four Glyphix fonts at our regular 
price and we'll send you a second set of four 
fonts, absolutely free! Both of these great offers 
are good through penrnASy) 28, 1589: 
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_~} | 800-237-9383 aa 2! 
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O Basics $9995 tem. All Swfte products carry a 30 day, money 

J Gi Basics $9995 back guarantee ] 
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Headroom One-Ups Software Carousel 


With Memory-Management Innovations — 


Te | 


BY EDWARD MENDELSON 


Calling Headroom a memory 
manager is like calling Houdini | 
a handcuff manager. 

Helix Software's $95 mem- 
ory manipulator performs more 


death-defying escapes from | 


DOS’s 640K straitjacket than 
any other program avail- 
able—and Headroom doesn’t 
need anything more than a low- 
ly 8088 to work its magic. 
While you work in your 
word processor, Headroom lets 
you press a key to switch in- 
stantly to a spreadsheet, and 
then another key to switch to a 
database, and then another key 
to switch to a graphics program. 
Each program can have its own 
set of associated TSRs, or you 
can have TSRs that work with 
all applications. Each time you 
jump from one application to 
another, Headroom stores the 





unused program and its TSRs to 


expanded or extended memory | 


or to disk. In effect, you can 
have megabytes of applications 
available at a keystroke. 

Users of SoftLogic Solu- 
tions’ Sofrware Carousel have 
enjoyed similar functions for 
years. But Headroom adds new 
dimensions for swapping both 
applications and TSRs. 

Headroom lets you pop up a 
TSR overa graphics program by 
storing the graphics screen and 
switching to text mode when 
you want the TSR. The graphics 
screen returns afterward. Head- 
room can even swap Microsoft 
Windows out of memory. 

Better still, the program 
stows TSRs outside of DOS 
memory, swapping them into 
DOS when needed. Although 
this function is available with 
other utilities, nothing does it 
with Headroom’s panache. 

Unlike other TSR managers, 
Headroom does not need to re- 
serve a huge chunk of memory 
in DOS equivalent to the largest 





of your TSRs. It knows how to 
claim DOS memory when need- 
ed, and only when needed. It 
can be set to swap in a screen- 
capture utility when you press 
PriSc. It can swap in a print 
spooler whenever an applica- 
tion sends data to the printer. It 
can swap in a screen blanker 
when you haven't touched the 
keyboard for a few minutes. Or 
it can swap in a TSR communi- 
cations program when it detects 
acharacter at either serial port. 
With careful installation 
(generally requiring a phone 
call to tech support), you can 
even swap complex multifile 
TSRs like Lotus Express in and 
out of memory at a specified 
time. And Headroom knows 
that some applications can’t tol- 
erate multiple hotkeys, so you 
can tum them off at any time. 
Memory-management pro- 
grams are inevitably precarious 
to work with. Headroom, 
though remarkably robust for so 
hew a program, can still be 
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Headroom 

Hehx Software 

| 83-65 Daniels Si. 
Briarwood, NY 11435 

(718) 262-8787 

List Price: $95 

Requires: 128K RAM, DOS 
2.0 or later. Not copy protecied. 
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pushed to the breaking point 
without your trying very hard. 
Helix warns that you should 
swap applications only at 
‘*safe"’ times and that all data 
should be saved before you 
jump to another program. 
Headroom vequires 52K of 
RAM compared with Software 
Carousel’s 32K, and Headroom 
is less mature and reliable. But 
the package accomplishes feats 
that Carousel doesn’t even at- 
tempt. If you're weary of grap- 
pling with DOS’s memory-han- 
dling limitations, this is one 
magic act you won’t want to 
miss. PCy 








NEC CD-ROM Drive Works with PCs, PS/2s, Macs 


PC HANDS ON 


BY LORI GRUNIN 


NEC is hoping to establish itself 
among the small group of CD- 
ROM drive makers with its 
$999 Intersect CDR-77—an ex- 
ternal, SCSI-based drive. 

To use the drive you must 
also purchase one of NEC’s four 
$199 SCSI Interface Kits, 
which include device drivers 
and Microsoft's CD-ROM Ex- 
tensions, as well as a SCSI 
adapter for some machines. 
Equipped with the appropriate 
kit, the drive works with a PC, 
PS/2, NEC MultiS peed, or 
Macintosh. The CDR-77 reads 
High Sierra, ISO 9660, and 
Macintosh HFS file formats. 

Installing the CDR-77 is 
easy. Slip the SCSI adapter into 
any full- or half-size slot, con- 
nect the cable from the drive to 
the port, plug the terminating 


resistor into a connector in the 
rear of the drive, and plug in the 
power cable. 

A configuration program 
and brief manual guide you 
through DIP-switch adjust- 
ments if the CDR-77 clashes 
with another peripheral. 

The Interface Kit comes 
with software that installs the 
drivers and updates your CON- 
FIG.SYS and AUTOEXEC 
-BAT. The CD-ROM exten- 
sions can be configured to use 











expanded memory and a speci- 
fied number of buffers for cach- 
ing, but the installation program 
doesn’t ask you for your desired 


defaults. You must later edit | 


AUTOEXEC.BAT to take ad- 
vantage of these options. 

You slide CDs into a plastic 
caddy that you then insert into 
the drive. With an access time 
of approximately 500 millisec- 
onds, the drive falls at the faster 
side of its competition. While 
not nearly as fast as a hard disk, 
it certainly isn’t irritatingly 
sluggish on an 8-MHz AT. 

The total cost of the CDR-77 
matches that of similar drives. 


NEC, like other vendors, | 


throws in audio capability to 
ease the pain of the high price. 
But, at the time of this review, 
the software necessary to play 
audio CDs was not yet ready for 
release—a frustrating omission 
given the dearth of software for 
this purpose. 
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The difficult decision is 
whether or not to buy a CD- 
ROM drive. If you are as yet un- 
decided, the NEC offering 
won't send you dashing to your 
nearest retailer. But if you are 
planning to buy, the NEC is as 





good a choice as any. P 
‘QW RACT 
FILE 





NEC Intersect CDR-77 

NEC Home Electronics 
(USA) tne, 

1255 Michael Dr. 

Wood Dale, IL 60191 

(312) 860-9500 

List Price: $999; SCSI later- 
face Kit, $199. 

Requires: 640K RAM recom- 
mended, DOS 3.t or later. 
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THERE'S A FAX ON YOUR DESK. 


ADD THE COMPLETE FAX/9600 TO YOUR PC 
FOR JUST $699. The Complete FAX/9600" lets 
you communicate with any Group III fax 
machine in the world. Even with other com- 
puters equipped with a fax board. You can 
send text, graphics, hard copy, just about any- 
thing you use in your business. 

EASY TO USE. With our Hot Key, you can send 
directly from your word processing program 
with just a few quick keystrokes. 

OPERATES IN THE BACKGROUND. The Complete 
FAX/9600 sends and receives faxes trans- 
parently, without interrupting the program 
youre working on. 

When a fax comes in, you can view it 
immediately, save it, or print it out while you 
continue to work. 

SEND TO ANYONE, ANYTIME. There's a directory 
for frequently dialed numbers you can use 

to create different distribution groups. With 
one command, you can send a fax to each 
destination along with an automatically 
generated cover sheet. 

You can store faxes and schedule them for 
transmission later, when phone rates are 


lower. To make sure a busy phone line doesn’t 
get in the way of delivery, automatic redial 
keeps trying until your fax gets through. 
COMPLETE SCANNER SUPPORT. The Complete 
FAX/9600 supports all popular scanners, 
including Canon? DEST,” Microtek and 
Hewlett-Packard. It comes on one easy-to- 
install board that takes up a single slot. It 
even comes with a 2-year warranty. 

WHAT YOU NEED. Just an IBM’ PC or com- 
patible with a hard disk and graphics card. 
With that and $699, you’re in business. 

There's also an optional on-board 2400 bps 
Hayes-compatible data modem available. 

And if you want a 4800 bps fax, ask for The 
Complete FAX™It comes with a long list 
of features for just $399. 

For more infor- — 
mation about The 
Complete FAX/9600 
or The Complete 
FAX and the name of 
the dealer nearest 
you, call today. 
1-800-634-5558. 





tint 
pike 


TheComplete 


TheComplete PC 


521 Cottonwood Drive, Milpitas, CA 95035, (408) 434-0145 FAX (408) 434-1048 


©1988 The Complete PC. The Complete PC. The Complete FAX. and The Complete FAX/9600 are trademarks of The Complete PC, Inc. All other names are trademarks or registered trademarks of their respective companies. 
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TOP TEN SELLERS — A 5-Week History 


he so-called home mar- 
ket for PCs is evident 


Lotus 1-2-3 2.01 every year right around this 


Lotus Development Corp. 


hms " time. It starts before Christ- 


mas andendsinearly Aprilas 

the tax season soars to its 
frantic close. 

Software Publish- 

ing's word proces- 


WordPerfect 5.0 
WordPerfect Corp. 


Quicken 2.0 
Intuit 


PC Tools Deluxe 4.3 
Central Point Software 








Value Pack 
Lotus Development Corp. 





The Norton Utilities 
Advanced Edition 4.5 
Peter Norton Computing 








READING THE CHART 


The Top Ten Sellers list ranks PC 
business programs according to their 
sales totals in the week ending Decem- 

ber 17. The chart that appears to the left of 
each program's name shows how the program's 
salesranked each week for 5 weeks. The hash marks 

at the bottom of each chart represent each of those 5 
weeks, beginning with the week of November 14. Dramatic 

shifts in a particular program’s ranking may be the result of 
seasonal! factors or sales promotions conducted by individual retail- 
ers. More than 12,000 individua! locations contribute to the list. 





Sales information compiled by Ingram Software !nc. and PC Connection Inc. 
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sor (PFS:Professional 
Write) and integrated pro- 
gram (PFS:First Choice) are 
used mainly in offices, but 
they are still popular choices 
for those who work at home 
and those who bring home 
from the office. Their very 
strong performances in this 
week’s list is a result of both 
strengths. 

Last season, TurboTax 
led all tax preparation pro- 
grams in sales, and it looks 
like it’s going to repeat. See 

this issue’s After Hours 

section for a review of 

TurboTax and its 
competitors. 


PFS:First Choice 3.0 
Software Publishing Corp. 


GBASE Ill Plus 1.1 
Ashton-Tate Corp. 


PFS:Professionai Write 2.0 
Software Publishing Corp. 


TurboTax ‘88 
ChipSoft Inc. 


Rankings are 
based on net sales 
by unit; returns are 
subtracted from 
gross sales. 


What is your interest in providing 


These questions were posted on PC MagNet soon after 
dBASE IV shipped and tested the interest in moving to 
SQL servers, given the strong investment most PC 
Magazine readers now have in dBASE applications. 

Considering the strong interest in new features 
shown by responses to the last question, Ashton-Tate 
has to be worried that sales of dBASE IV are not 
stronger; the long-awaited upgrade made it into the Top 
Ten Sellers list the week after it shipped but dropped 
out soon afterwards. 


SQL server? 


Not at all 
Interested 


Not very 
interested 


Somewhat 
interested 


ABASE users access to a multiuser 










Extremely 
interested 
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APPLE TRIES NEW SEDUCTION OF DOS USERS 


IBM and other PC-compatible 
makers have made precious few 
concessions to the growing 
popularity of the Macintosh, but 
Apple suffers from no such tun- 
nel vision. The newest upgrade 
in the Mac line packs a 3 4-inch 
disk that can read disks written 
in DOS PCs and comes with a 
program that emulates the DOS 
environment. 

The new Mac (which had not 
been officially named at the time 
of our sneak preview) looks like 
the Mac SE but is faster than a 
Mac II, thanks to its Motorola 
68030 processor. It realizes 
John Sculley’s long-standing 
dream of easy file sharing be- 
tween Macs and PCs. 

The magic comes from anew 
program called SoftPC by Insig- 
nia Solutions. The software 
emulates an Intel 80286 and lets 
Mac users set aside a DOS parti- 
tion on their Mac hard disk. 
Applications perform at a level 
roughly equivalent to an IBM 
PC AT on programs like Ven- 
tura Publisher, Microsoft's 
Flight Simulator, and Lotus 1 -2- 
3. An early version of the new 
Mac scored 1.9 on Norton’s SI. 

This may remind you of the 
empty promise made when the 
Mac II was introduced in early 
1987. A coprocessor board de- 
veloped by AST was supposed 
to make the Mac II a beefy 


switch-hitter; it was an expen- 
sive failure thanks to abysmal 
screen handling and a manda- 
tory external floppy disk drive. 
It was cheaper to simply buy an 
extra AT and network the two 
machines. 

This time, Apple’s hopes 
are tied to a much more prom- 
ising emulator. SoftPC has 
been running since 1986 on 





management had wanted to 
make the Mac more DOS com- 
patible right from its earliest 
days in 1984 but they were over- 
ruled by Steve Jobs and the crea- 
tive team. 

Running PC software on an 
alien machine may not be im- 
portant to you, but it is to Apple. 
With sales now running at $5 
billion annually, the company 
has a lot of momentum and is 
looking for room to grow. The 





SoftPC has been running since 1986 
on Sun-3 systems and can emulate 
the DOS environment on a DEC VAX, 
HP Spectrum, or Mac II. 





Sun-3 systems and can emu- 
late the DOS environment ona 
DEC VAX, HP Spectrum, or 
Mac II. 

SoftPC is an application 
program that emulates all as- 
pects of the PC, providing the 
full 8088 instruction set and 
BIOS calls, Itruns in a window 
on the Mac. MS-DOS is in- 
stalled underneath it, and 
Mac’s FileFinder sees the 
DOS disk as one huge file. 

Apple will press the com- 
patibility issue even further by 
lining up network card manu- 
facturers for this machine very 
early. 

Ironically, Apple's top 


How important is it to protect your 
investment in dBASE programs 
while migrating to an SQL server? 


Don’t know 
Not important 


Somewhat important 
Very important 





need to move files between a 
Mac and a PC is such an easily 
solved problem that, in the great 
scheme of things, it’s trivial. But 
in the psychological trenches 
where salesmen work, PC-Mac 
file sharing is a grand notion. 


Signposts 

With the installed base of DOS- 
compatible PCs now well past 
16 million in the US., this 
shouldn’t come as any surprise, 
but somehow it does. Z-Soft has 
now shipped more than | mil- 
lion copies of PC Paintbrush. 
That’s partly the reward of lon- 
gevity (it first shipped in Octo- 


paint program), and partly a side 
effect of the continued growth 
of Microsoft Windows. . . Is the 
world ready for software from 
Donald Trump? The first tie-in 
between a software game and 
the casino owner was recently 
hatched. Trump’s Castle, the 
game, is not unlike Trump’s 
other deals: a small software 
publisher (Intracorp) did all the 
work, and Trump’s name goes 
on the box. The $34.95 program 
includes six casino games 
(blackjack, craps, keno, and so 
on) and coupons to lure you into 
Trump’s Atlantic City casino. .. 
Lucasfilm, the movie produc- 
tion company founded by 
George Lucas, has been gearing 
up its PC software games divi- 
sion with little success so far. It 
sells several programs, 
including Maniac Mansion, 
which was a fairly lackluster 
mystery-adventure (see After 
Hours, PC Magazine, October 
31, 1988). In an effort to bring 
more ‘“‘intergalactic’’ Holly- 
wood technology to the PC, the 
games division is being merged 
with Industrial Light & Magic 
(Lucasfilm’s team of masters of 
illusion that created the special 
effects for E.T. and Who 
Framed Roger Rabbit?). The 
first software project is a movie 
tie-in with Indiana Jones and 
the Last Crusade, a motion pic- 
ture slated to open in May. 


ber 1985, making it the first PC | —Gus Venditto 


How important are extensions to 
dBASE like windowing, graphing, 


and data validation? 


Don’t know (4%) 
Not important 


Somewhat important 
Very important 
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he more invaluable your data is to you, the more you'll 

value Verbatim® Because when it comes to high 
performance and data protection, Verbatim has the winning 
combination no other floppies can copy. 

Consider this: Verbatim DataLife® 

floppies are engineered to perform an 
average of 50 million revolutions. That's 15 
times the industry standard. 


Then consider that Verbatim 
DataLifePlus™ and DataLife’ HD 5%” 
disks were the first floppies to be factory formatted. 

Verbatim also gives you plenty to consider when it comes to 
data protection. After all, nearly 50% of all computer users have 
lost time and money due to accidental data loss. That's why 
Verbatim offers advantages like DataHold™ and DataHold II 
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anti-static liners. So static charges are dispersed before they 
ever have a chance to build up. 
For the worlds ultimate data protection, DataLifePlus floppies 
have an exclusive DuPont Teflon® coating. So fingerprints and 
spills can be easily wiped from the 
recording surface. 

And of course, all Verbatim floppy disks 
are tested to be 100% error free and are 
backed by a lifetime warranty. 

Verbatim data cassettes and cartridges, 

8” 54” and 3%” diskettes. For people who put a premium on 
performance and protection. 

For more information on the full line of high-quality 
Verbatim products call 1-800-538-8589. 


@ Teflon is a DuPont registered trademark. 


| Verbatim 


AKodak Company <> 
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SOTA 286i Accelerator for XTs Runs at 
12.5 MHz, Works in 8086 Machines 


(Ue ee 


BY JONATHAN MATZKIN 


The SOTA 286i from SOTA 
Technology is designed to meet 
the upgrade needs of PC and XT 
users—whether their machines 
are 8088- or 8086-based. This 
half card accelerator uses an 


80286 processor running at 12.5 | 
MHz to rev up the performance | 


of most PCs, XTs, or clones. In 
addition to its broad hardware 
compatibility, the SOTA 286i 
appears to be compatible with a 
wide range of software. In the 
past, few accelerators have 
worked in both 8088 and 8086 
machines, and some have 
balked at running some com- 
monly used software. 

The $499 accelerator card 
offers a 16K static RAM cache, 
expandable to 64K, and connec- 
tors for several other options. A 
$149 floppy disk drive control- 
ler on a daughtercard lets you 
add up to four floppy disk drives 
of any density and has serial and 
parallel ports. There are also 
memory expansion and cache 
expansion options. 

Asis the case with many oth- 
er accelerator cards, installation 
of the SOTA 286i is not for the 
faint of heart. You begin by re- 


a 


moving the 8088 or 8086 from 
your PC’s motherboard. That 
operation is fraught with possi- 
bilities of damaging the proces- 
sor. Once you have successfully 
negotiated this tricky obstacle, 
you relocate the 8088/86 to the 
SOTA 286i. 

There are also several 
jumpers that have to be set on 
the card, according to whether 
you are using the accelerator in 
an 8088- or an 8086-based ma- 
chine. You must also reposition 
another chip in the 286i to suit 
the type of machine you are 
speeding up. 

Once the hardware installa- 
tion is complete, software setup 
is comparatively simple. You 
just write a call to SOTA’s de- 
vice driver into your CON- 
FIG.SYS file that enables the 
16K static RAM cache, which 
delivers most of the noticeable 
speed increase. If the cache isn’t 
enabled, then the 80286 has to 
slow down to match the PC’s or 
XT’s slow system memory, and 
the results are hardly worth the 
effort. 

I tried the SOTA 286i in an 
8088 machine (an ancient XT) 
and in an 8086-based Victor 
VPC 11. When properly in- 
stalled, it worked fine in both 
machines. After installing it in 





the Victor, I successfully in- 
stalled and ran Microsoft’s 
Flight Simulator, which has de- 
veloped into something of a 


standard for compatibility test- | 


ing. 1 also tried Lotus 1-2-3, Xy- 
Quest’s XyWrite, and Quarter- 
deck Office Systems’ 
DESQview without incident. 
Fastback Plus from Fifth Gen- 
eration Systems, which uses 
hardware DMA, also ran fine. 


Benchmark-Test Results 
The processor speed benchmark 
tests for the XT with the SOTA 
286i installed show a marked in- 
crease in performance. The Do- 
Nothing Loop, Integer Add 
Loop, and Prime Number Sieve 
benchmark tests all ran at about 
twice the speed expected of an 
8-MHz IBM PC AT. Other tests 
showed less-dramatic in- 
creases. Only the 128K NOP 
Loop test produced seemingly 
anomalous results. 

This test actually produced 
slower results, by a small mar- 
gin, than would be expected 
from an unmodified XT. The 
treason is simple—the test effec- 
tively disables the SOTA 2861's 
RAM cache, leaving the 80286 
to work with the XT’s plodding 
system RAM. The additional 
wait states necessary to make 


Benchmark Tests: SOTA 286i vs. 8-MHz 
IBM PC AT and 4.77-MHz IBM PC-XT 


he NOP benchmark test, in particular, ilustrates the one real shortcoming of 

the SOTA 286:. Because it lacks on-board memory, the SOTA 286i depends 
ona 16K static RAM cache to compensate for the slow native memory of the 
IBM PC-XT. Otherwise, its performance rivals that of an 8-MHz IBM PC AT. 


Performance Times 
(Times grven in seconds) 


8-MHz IBM PC AT 
SOTA 286i 

4.77-MHz IBM PC-XT 
N/A—Not appiicable nol 236-based 


Conventional 
Memory 


1.27 
1.87 
5.99 


NOP 
4.19 

13.07 

10.16 


80286 
Instruetion 
Mix 


8.82 
7.96 
NA 





SOTA 286i 
SOTA Technotogy Inc. 
657 N. Pustoria Ave. 
Sunnyvale, CA 94086 
| (408) 245-3366 
| List Price: $499; floppy disk 


controller on daughtercard, 
$149. 

Requires: 8086- or 8088-based 
PC or compatible. 
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this work dissipate any speed 
improvement, for the same rea- 
son that booting the 286i with- 
out activating its cache delivers 
performance negligibly faster 
thana plain XT. 

No upgrade, no matter how 
effective, will completely over- 
come the limits of an older tech- 
nology. The SOTA 286i does 
deliver a noticeable perfor- 
mance boost, however, and the 
board seems to be exceptionally 
compatible, both on the hard- 
ware and software levels. It’s a 
good choice for any PC or XT 
owner who wants 80286 power 
and who doesn’t get queasy at 
the thought of performing a lit- 
tle motherboard surgery. P 


Relative Times 
(8-MHz IBM PC AT » 100) 


The 80286 Instruction Mix benchmark les! measures 
the hme i lakes to execute a selected senes of 
processor-iniensive tasks The test program uses 
80286 insiruction code These instructions are @ subset 
of Ihe tota! processor instruction sel 


The NOP benchmark lest is designed 10 measure raw 
clock speed and memory access time while minimizing 
differences in microprocessors and Ihe effect ol memory 
caching This les] executes almost nothing but NOP { No 
Operation”) machine code instructions in a big 128K loop 


The Conventions! Memory benchmark lest allocates 
256K of conventional memory and treats |t as a series of 
64-byte records Then, 16 364 random records are read 
into and wntien from this memory The result shown is 
the average of the read end write times. 
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Watch for our weekly ads in the centerfold of 


Sunday’s New York Times second main section. FQR CONNECTIVITY 
OUR NETWORKING 


MAXUM 286 
30 DAY MONEY-BACK GUARANTEE! 


Buy with confidence The acclaimed 286 computer offers high 
Quality with exceptional performance and value. You also get 
one-year on-site “GE” service and access to our direct Technical 
Support Hotline. We're so sure you'll be satisfied that we back 
your (286) purchase with a 30 day money-back guarantee pro- 
viding it’s in the original configuration and packaging as deli- 
vered and has not been altered, modified or damaged by buyer 





LQ-S00 
24-Pin Printer 


TBOCPS 12 coi Oraft. GO.CRS 112 cpl 
NLO. Selectype control panel Fric: 
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SmartPark paper handling Select 
thon and pull tractor Centronics type font control panel Push trac- 
tor Centronics parallel 


Super Special 


HEWLETT 
DI PACKARD 


son emutation Parallel/serial. 
$999°° 
Old 393€ Color printer IN STOCK! 








Hard Drive 
Mono-Craphics Systems 
© 80286 processor « 512K RAM 

© 8 expansion siots « 1.2M8 disk drive 














+ Buctery backed clockcalenaar 
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coprocessor D-3 386 65MB System 
Xt, AT and cOmMPIED ines 
Muttivision 770 Plus meet Aree oe ag 
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‘output VGA, EGA and CGA compatt- 
ble. Up to 800x600 resolution. 
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Deskpro-286 12MHz 
© 80286 12MHz * 640K RAM 

°Sv4 1.2MG disk drive 

+ 40M Miniscribe (S650) hard drive 











Save 45% off 
our regular 
low prices! 
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Deskpro-386-S 
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« 80386 SX CnuU—16MH2 

© 1MB enhanced page memory 
05%” a a a al Kl 
« Video VGA graphics ™ 
¢ Parallel & serial port + senhanced kevaoard 
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GIGANTIC 344 ~ solely by 47st. Photo. 
PAGE CATALOG! | 67 7, West 47th St. 16 Nassau St. 


CA LIC #800189/ 9691: CA LIC # 811627 


Of Items In Computers, A/V, 4-212-398-1410 1-212-608-6934 


Fax, Cameras, Electronics, 


Office Equipmentand much 15 West 45th St. E. Meadow Plaza 
te oilaa Ite truce CA UC Hea en shopping Ctr. 

peer. 4-212-398-1410 East Meadow Long Band 
Ail you have to do to get 


your FREE copy Is circie the 1-516-794-3660 
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TOSHIBA |LAPTO 


7-100 he horeest POWER 


and smakest portable 
T-1200 HB 2008 T-3200 a 12H 
‘with bacdt soeen © 80286 powerhouse 
T-1200 F T-5100 396 power 
Dual Orives ina laptop computer = AP 
T-1200FB FEBK memory cara RGIS 





For store | 
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RightSoft, Inc. | SIMANTEC.. 


LAP-TOP OPTION ry 
MAXUM 574" 360x Drives for Toshiba, Zenith & NECHOPITIF ("Specify mode 
MODEMS , 


HOLMES. HZ 

1200 f/T-1000 oF Zenith* en" 1200 f/Tostiba’ ... . ag 
7200 for Toshiba mot T-1000"ae" 200 f/Toshiba not T4000... . *219"" 
‘2400 f/Toshiba of Zenith’ . ‘21s 














Right Writer sy 
Improves your writing by checking 
and anaiizing stvie, punctua A winning combination of data 
et and onen3 solution word processing and artificial 


base, 
Intetigence to provide a 


‘on grammer 
if a problem is found Compatible powerful 
tool for almost any application 


with afl major word processors. 
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¢ Paratiel/serial ports 


{Model 340 

Now Also 

AST. Avallable 
}@) 

Premium 286 

40MB* Hard Drive System 


$4799 scrncr rors 


386/Model 340 
swmecree FSAQO saree coors 






xcel =. 


The best Integrated business program— 










LEADING EDGE, The best reason to DuY ia 
SOMB Mono System $209 






















it 
Lease 02-30 


$6493 "em 
— 


© 80286—6. § & 1OMHz © G40K RAM 
° 12MB drive © 12" mono monitor 
© EGA, CGA, MDA & HGM adaptor 
© MS DOS 3.2 & GW Basic 


$1595 


Model 02-65 with GomB $1995 





WYT stores open Sun 10-5, Mon-Thur 9-6, Pri $-2. Long island store open 
Sunday 10-5, Monday-Wednesday 10-8, Thursday 10-9, Priday 10-1. 
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ads We are not responsibie for typographical error. Quantities may be limited on some items. 


Lease It with Leasecard’ 
equipment between $400 & $3999 are based on 346 monthly payments Lower 
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Fastback Plus 2.01: No More Backup Excuses 


BY EDWARD MENDELSON 


The best backup program is the 
one that gives you the fewest ex- 
cuses not to use it. Fifth Genera- 
tion Systems’ $189 Fastback 
Plus, Version 2.01, pulls out 
the rug from under almost every 
antibackup excuse you can 
imagine. 

Do your backups take too 
much time? Fastback Plus can 
back up 1OMB of a real-world 
hard disk to a single 1.2MB 
drive in 4 minutes. Do you tell 
yourself you'd back up regular- 
ly if you could automate the te- 
dious process of selecting files? 
Fastback Plus lets you record 
and play back all the keystrokes 
needed for the most complex 
and selective backup. Too much 
trouble even to find the exact 
files you need to back up or re- 
store? Fastback Plus alphabet- 
izes directories and files on its 
selection screens and backup 
disks. 

Maybe you're willing to 
back up your own files, but you 
say oe, are too difficult for 
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Fastback Plus gives a conservative estimate of time and disks required for a backup. 


your coworkers. The macro Jan- 
guage in Fastback Plus lets you 
customize messages to remind 
even the most unsophisticated 
user to insert the right disk at the 
right time. Or maybe you had a 
bad experience with a backup 
program that gave up when you 
fed it a defective disk. Fastback 
Plus recovers gracefully from 
this and any other stumbling 
block. 

Fastback Plus doesn’t even 
allow you the excuse that you 
don’t like its interface. The al 


down menu system comes in 
three flavors for beginning, ex- 
perienced, and advanced users, 
each with a different range of 
options. If you don’t like pull- 
down menus, you can choose 
question-and-answer menus. If 
you don’t like menus at all, you 
can do everything from the DOS 
command line. 

When you restore files, 
Fastback Plus prompts you for 
the exact disks and warns you if 
the hard disk doesn’t have room 
for the files. A minor weakness 





in the program is its lack of a 
quick name-search function to 
find a filename to back up or re- 
store when you don’t know its 
directory. 

There’s only one catch to the 
high-speed backups, reliable re- 
stores, and unparalleled range 
of options and conveniences 
you get from Fastback Plus. If 
you fail to back up your disk and 
lose your precious data as a re- 
sult, ow re the only one to 


Fastback Plus, 

Version 2.01 

Fifth Generation Systems Inc 
11200 Industriplex Blvd. 

Baton Rouge, LA 70809-4112 
(800) 873-4384 

(504) 291-7221 

List Price: $189 

Requires: 330K RAM. DOS 
2.1 or later. Not copy protected. 


MicroStation PC Adds Menus, EMS Support 


BY JEFF PROSISE 


If you're involved in the corpo- 
rate CADD enviroment, 
chances are you've heard of In- 
tergraph’s VAX-based /nter- 
graph Graphics Design Saft- 
ware (IGDS), one of the leaders 
in mainframe and minicomputer 
CADD. MicroStatian PC is In- 
tergraph’s downsized version of 
IGDS for PCs. 

The latest release, Version 
3.0.0, features a number of en- 
hancements that make Micra- 
Statian a faster, more flexible 
product (for an overview of the 
previous version, see *‘High- 
End CADD: Expanding to New 
Dimensions,’’ PC Magazine, 
August 1988). 

Foremost among the new 
features is support for sidebar 





menus. Past incarnations of Mi- 
croStation were notable for the 
stark screens they presented, 
devoid of any AutaCAD-like 
menus suitable for selecting 
commands with a mouse. Side- 
bar menus, which can be placed 
horizontally across the top or 
bottom of the screen or vertical- 
ly along the left or right, provide 
quick on-screen access to Mi- 
craStatian commands. 

Version 3.0.0 also adds sup- 
port for up to 8MB of Lotus/In- 
tel/Microsoft expanded memo- 
ry to cache design files and 
increase drawing speed. If Mi- 
craStatian senses expanded 
memory at start-up, it will auto- 
matically use what’s available 
to reduce time-consuming disk 
accesses. Screen updates and 
operations involving cached 
drawing entities can be sped up 
five to ten times. 





Other new features include a 
suite of array commands for 
generating rectangular or polar 
arrays of elements, a chamfer 
command, and support for B- 
spline curves. 3-D views can 
now be shown in perspective. 
Cursor coordinates can be dis- 
played in real time. Snapping 
can be directed to the intersec- 
tion of two elements, and fillets 
can now be applied between two 
arcs or circles. Previous ver- 
sions would only generate fillets 
between linear elements. 

If you're not already tied to, 
IGDS, there is little compelling 
reason to buy MicroStatian PC. 
Other microcomputer-based 
CADD packages offer as many 
features and are easier to mas- 
ter. But if /GDS is your game, 
give MicroStatian PC a close 
look. No other package can of- 
fer you file and command-level 
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compatibility with mainstream 
IGDS systems the way Micro- 
Stqtian PC can. PCy 


FACT 
FILE 


MicroStation PC, 

Version 3.0.0 

} Intergraph Corp. 

One Madison Industrial Park 
Huntsville, AL 35807-4201 
(800) 345-0218 

(within Alabama) 

(800) 345-4856 

(oulside Alabama) 

List Price: $3,300 
Requires: 640K RAM, math 
coprocessor, hard disk, DOS 
3.0 or laler. Copy protected via 
parallel port key. 
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Quicken is easy 
because it looks like 
your paper check- 
book There's 
nothing new to 
learn. 


Quicken gives 

you these reports 

in seconds: 

+ Budget vs. Actuai 

- Taxable Income 
Deductions 


Quicken automati- 
cally updates your 
check register, recal~ 










2, 


b, 
6, 








RN 


culates balances, 
and prints your 
checks. 





Quicken prints 


Se atiag Besos! 18 


+ Income and 
Expenses (P&L) 
+ Rental Property 


checks even on 
laser printers. 
Preapproved by all 
financial institu 
tions, Quicken. 


Job Casts 
+ Accounts Payable 
* Cash Flow/Cash 
Needs 
+ Payroll Taxes. 


Quicken eliminates 
work. It instantly 
writes recurring 
checks without 


Checks are eacily 
ordered through the. 
form in the pachage- 


daw he, 
relies 
TO Oe asa 





Stop Taxing Yourself. 
$4995 


uicken* is the fasvest, easiest way to 

do your personal and small business 

finances. You'll slash time and effort 

every month, plus have perfectly 

organized financial records. Now instead of 
dreading tax time, you'll save even more hours, 
because Quicken links directly to the top sellin, 
tax software, J.K. Lasser’s Your Income Tax ° an 
Turbo Tax? 


Forget Financial Hassle 
Quicken is so automatic, itdoes your monthly 
financial work for you. It actually learns your 
regular bills. Just confirm the payment amounts 
on your auto loan, utilities, and other bills. 
Quicken does 14 bookkeeping steps and hands 
you the printed checks already addressed for 
mailing. All you do is sign them and seal the 
envelopes. 


Automate Your Taxes, Too! 


Quicken saves you hours at tax time, because all 
your tax information is right at your fingertips. 
It prints itemized lists supporting tax deduc- 
tions in just seconds. Or, you can let J. K. Lasser’s 
Your Income Tax and Turbo Tax, quickly and 
accurately read income and deductions from 
your Quicken records and directly transfer that 
data to your tax forms. 


Know Your Financial Situation 
in Seconds 
Quicken gives you detailed reports such as 
budget vs. actual comparisons, income and 
expenses by category, accounts payable, 
accounts receivables, or P&Ls, on screen or on 
paper, almost instantaneously. 





icken; 


The World's #1 Selling 
Financial Software 
Here's why Quicken is the world’s most popular: 





Absolutely the best small accounting program 
made. 
—Bob Schwabach, Universal Press Syndicate 


This intelligently designed finance program ts 
easy enough to start using in minutes, yet power- 
Jul enough to completely organize both personal 
and small business finances. 

—Steve Morgenstern, Home Office Computing 





No Accounting Mumbo Jumbo 


Quicken is as easy as the pen and paper you use 
now. You'll see the familiar checkbook and 
check register right on your screen. The only 
thing that changes is how fast you finish your 
financial chores. This is bookkeeping that's 
totally hassle-free. 


For Personal and Business Use 
No other financial software provides more flexi- 
bility to handle the wide range of personal or 
business needs. Quicken is for service and 


‘Satrware Compatibility- Exports deta and reports in ASCI format. Also exports 
tn Lotus® format with optional Tranafee 

Hardware Regular Verslow: All IBM PC, AT? P5/2° 20d 
‘compatibles with 256K RAM and DOS 2.0 or higher All primers. All monsors. 
flasdware -DeskMate Version: Tandy 1000 St. with 384K RAM ot 
(9M PC. AT, PS/2, and companible computers wnh $12K RAM aad DOS 2.0 or higher 
Jaen mantis (eraecSrome ene oie Hc amp 


eaphics: 

‘Also available for Mactenoeh ® and Apple IL © 

Capactty: Unlizited curiber of bank accounts. Uniimied number of transactions, 
Maximum amourns $9.999.999 99 

‘Other: Unlimited FREE technical wupport Not copy-prosected Checkn are pre~ 
approved by all financial institwtions in the US and Canada Sample checks aad 
Corder form are encloned in Quicken package 





typing. 


manufacturing businesses, doctors, consultants, 
designers and retailers, as well as for house- 
holds. Quicken is ideal for anyone who wants 
relief from bookkeeping hassles. 


Try Quicken FREE for 30 Days 
Order Quicken today from the coupon below, 
or through our toll-free 800 number If you're 
not completely satisfied with Quicken for any 
reason, simply return it for a full, no-questions- 
asked refund. 


y Quicken Gs) 


| I want to try Quicken on your no-risk 30-day 

ifl'm not completely satisfied, | may return it within 30 
| days for a fall refund. Quicken, $49 95 plus $3 00 ship- 
| ping and handling. California residents add sales tax. 


Call 800-624-8742 
04, send this coupon with your check ot credit card number to intuit, 
Name, 
| Address 
| City. State. 
Phone. 
O3"'disk 
O DeskMate version 
Oi Transfer Utility to Lotus (optional, $19.95) 
| O Check enclosed (no purchase orders, please) 
OVisa 0 MasterCard 0) Am Ex 


| Card No. 


= 


| csweaisk 
| O Regular IBM version 


| Expiration Date. 


LS Ytunt seacensn. | 


Palo Alto, California 94301 
| pcovee | 


Scientific Graphs, Graph-in-the-Box Style 


BY LORIGRUNIN 


Number crunchers and devotees 
of New England Software’s | 
Graph-in-the-Box pop-up 
graphing package will be de- 
lighted by the company’s latest 
addition to its graphics line. The 
$199.95 Graph-in-the-Box An- 
alytic uses the same interface, 
this time to generate 15 types of 
x-y and double-y plots. 

Analytic pops up over appli- 
cations to let you capture data, 
which you can then massage 
and use to create various scatter 
plots, trend lines, spline curves 
and max-min charts. You make 
selections by toggling through 
lists or diagrams. 

Ostensibly, you can also im- 
port the data in .DIF format, but 
a bug in that option consistently 
locked up both my True Blue 
XT and AT. Aside from enter- 
ing data manually, your only 
other option is first to import the 
.DIF file with Graph-in-the- 
Box (if you have it), next save it 
as a chart, and then pull it into 
Analytic. 

If screen capture were easi- 
er, this wouldn't be necessary. 
But to capture more than one 





screenful of data requires jump- 
ing in and out of the pro- 


Graph-in-the-Box Analytic lets vou specify linear or logarithmic scaling on any of the 
three axes and calculate minima and maxima for high-low-close graphs. 


gtam—there is no way to scroll 
the application screen while An- 
alytic is **awake.”* Still, unless 
you are trying to capture a cen- 
tury’s worth of weekly interest 
tates, you shouldn't be too in- 
convenienced. The program ig- 
Nores any text within the data 
range, which means that if you 
have monthly data, for exam- 
ple, you can’t label observa- 
tions with names of months. 
The program boasts surpris- 
ingly good data-manipulation 
capabilities—logical and rela- 
tional operators, common math- 
ematical functions, and a ran- 





dom number generator, as well 
as procedures to calculate nth- 
order moving averages and dif- 
ferences, percentage growth, 
and class averages. You enter 
formulas in a one-line dialog 
box that you call with F3. Typ- 
ing ‘*undo”’ in the box will can- 
cel any miscalculations. 

The color handling could be 
better. You can choose from 
among 16 colors for each vari- 
able on an EGA system and can 
cycle through color combina- 
tions as you view a graph, but 
the program identifies colors 
only by number. To change any 


UlrFACT 
FILE 


Graph-in-the-Box Analytic 
New England Software Inc. 
Greenwich Office Park, #3 

| Greenwich, CT 06831 

| (203) 625-0062 

List Price: $199.95 

| Requires: 128K RAM, DOS 

} 2.0or later. Not copy protected. 
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individual color you must return 
to the data screen, change *’col- 
or 2” to *’color 3,” and regen- 
erate the graph to see what color 
3 is. It would be nice at the very 
least to see how color 3 is cur- 
rently defined when you are 
making a choice. 

Analytic comes with a batch 
utility that lets you create on- 
screen slide shows and auto- 
mate printing. The program will 
output on most plotters and 
graphics-supporting dot-matrix 
and laser printers. 

If you want a package that 
generates sensational graphs 
from as-is data, you could prob- 
ably do better elsewhere. But if 
you love Graph-in-the-Box or 
need to transform the data be- 
fore churning out nice-looking 
graphs, Graph-in-the-Box Ana- 
lytic might just fill the bill. GE 





Classic Programmer’s Guide Gets Update 


BY BARRY SIMON 


Evangelists of portable code 
preach that you should leave the 
operating system to the compil- 
er. But performance consider- 
ations often prompt the pro- 
grammer to write directly to 
DOS and the BIOS. The New 
Peter Norton Programmer's 
Guide to the IBM PC & PS/2, an 
updated version of Norton’s 
classic 1985 programmer's 
guide, is intended for people 
who do just that. 

Richard Wilton, author of a 
highly regarded book on PC 
video programming, coau- 


thored this revision with Nor- 
ton. 

The structure and, in por- 
tions, the content of the book 
are quite close to the 1985 work. 
For items that existed back then, 
the book retains most of the con- 
tent of the original text. One 
welcome change is the use of 
hexadecimal format instead of 
decimal format for references to 
service numbers. The portions 
of the book concerning areas of 
great change, such as video and 
keyboard, have been complete- 
ly rewritten. And, of course, the 
PS/2-specific material is all 
brand new. 


The book maintains the lu- | 


cid, informative tone of the first 


version. Its biggest failing lies 
in its limited number of code 
fragments and in its heavy use 
of BASIC in even those few. 
The only serious error | noted 
was the book’s failure to note 
that services 5, 10, 11, and 12 of 
INT 16 are not supported by the 
original PC and XT or by early 
ATs. 

Any serious PC programmer 
will want this book on his shelf 
along with Duncan's Advanced 
MS-DOS (Microsoft Press, 
ISBN 0-914845-77-2) and 
Armbrust & Forgeron’s Pro- 
grammer's Reference Manual 
for IBM Personal Computers 
(Dow Jones/Irwin, ISBN 0- 
87094-765-6). Let's just hope 
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| The New Peter Norton 
| Programmer’s Guide to the 


IBM PC & PS/2 
By Peter Norton and 
Richard Wilton 


| Microsoft Press 


16011 NE 36th Way 
Box 97017 

Redmond, WA 98073 
(206) 882-8080 
ISBN: 1-55615-131-4 


that this time we don’t have to 
wait quite so long for an u 
date. P 








Don’t drag your PC along! Take the shortcut 
between programs and files with Software Carousel: 


Why get dragged down by that 
old PC technology? 

Despite the sophistication of today’s 
PCs, thee one thing they still don'tdo. 
And that's work the way people work. 

lumping from one task to another—from 
dgets to memos to phone calls and back. 

So every time you need to change 
programs—or just look at another file—it's 
the same old, tiresome routine ~saving, 
exiting, loading, retrieving. Not very con- 
venient. Not very human. Now you could 


wait for the “next generation” of computers. 


Oruse Software Carousel, and get the speed 
and convenience youneed today, with the 
software, and computer, you already own. 
Here’s how to make Software Carousel 
work for you. 

Software Carousel is the amazingly easy 
way to switch almost instantly from Word- 
Perfect to 1-2-3 to dBASE to DOS towhat- 
ever else you want. Or go from one file to 
another in the same program. All without 
saving or retrieving —or wasting a precious 
moment of your time. Or your computer's 
memory. 


It works by creating a number of indepen- 
dent software slots to load your programs 
into. You get up to ten of these software 
slots, soyou can load up to ten programs. 

Need to crunch numbers? Hit a key and 
there's your spreadsheet. Need your word 
processor? Don’t bother saving your spread- 
sheet file. Just whip over to your document 
and do your work. Snap back to your spread- 
sheet and it’s just like you left it. tt's like all 
your programs are “pop-ups,” just a hotkey 
away. ; 

Or load the same program into a few dif- 
ferent slots, each with a different file. Now 
go fromone to another in an instant. 
Here’s the best part of all. 

You may have heard about some other 
“environment” programs that claim to do 
something similar to Software Carousel. 
But there are several important differences, 

First, they make you split your memory 
up among the programs you want to use. 
Software Carousel lets you use all available 
memory in each and every program. It even 
supports expanded and extended memory. 

ther environment programs work with 
only some software. Software Carousel 


Here's w 5 
YO lhe oe are saying about Software Carousel: 
well j : 
“Sneek Wd 
Unlike other attempts €e. 
and does not intrude j 
-Coln Ralph, Ralph & 
“Fantastic program. Gn 
~Larry Pearsal Rolle HY 
“Solved all my prob 


lems with resi ; 
~Waler Affoure Wen ee Software,” 


works with everything. Period. It even 
resolves conflicts among memory resident 
programs. 

Other software creates a working envi- 
ronment that's complex, unfamiliar, with 
cramped little windows and strange com- 
mands. Software Carousel takes minutes to 
set-up just the way you want it. All your soft- 
ware looks and acts exactly as it always did. 
It’s so downright useful, even IBM® 
recommends it. 

Even as youread this page, there are tens 
of thousands of Software Carousel users zip- 
ping through their work without laborious 
and repetitive commands. And without the 
usual 640K limit imposed by DOS. In fact, 
even IBM recommends Software Carousel 
for use with their most popular mainframe- 
to-PC communications package. 

We think you'll agree, that with this 
kindof. , convenience, and next- 
generation performance, $79.95 isa small 
price to pay. 

Look for Software Carousel at software 
dealers everywhere. Or order direct from 
SoftLogic Solutions by calling us toll-free. 
If, after thirty days, you're not satisfied that 
Software Carousel is the right way to get that 
old PC technology off your back, we'll gladly 
arrange for a refund of your purchase price. 


Efcxousel"79” 
SOFTLOGIC 


SOLUTIONS 
One Perimeter Road 
Manchester, NH 03103 
(603)}-627-9900 in NH 


Call 800-272-9900 
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Truly one of the fastest 386 


he? Ge 





computers on the market 


today. 
Memory expansion of up to 16MB of 32 Bit 


RAM. Includes socket for Weitek, 80387, or 
80287 math Co-processors. 


Pf 80386 Aunning at 20/25MHz and 0 Wait 

| Stata 

 1MB of 32 Bit 0 Wait Stata Ram 

Keyboard selectable for 6/25MHz 

Up to 8MB of Mamory on the 
motherboard (using IMB chipe) 

Clock calandar with battary backup, 
101 Enhanced Keyboard 

ie Westarn Digital Dual Floppy and Dual 
Hard Diek Controliar 

” 1 2MB Floppy Disk Onve 

P AT and OS/2 Compatibility 


Accepts 
Compaq 
memory boards 


© 80386 Running al 16MHz and 0 Wait 
Stata 

© 1MB of Static Column Ram 
Speed selectable for 4 7716/6/16MHz 
Clock Calendar wih battery backup. 
101 Enhanced Keyboard 
Wastarn Digital 2F-2H Controller 
1 2MB Floppy Disk Drive 

© AT and OS/2 Compatibility. 

© 220 Watt Power Supply 

© Socket for 86287 (daughter card for 
80367). 

© One 32 Bit Slot, Five 18 Bit Siots, 
Two 8 Bit Stots 

© Norton SI rating equals 20.5, 


© 220 Watt Power Supply 

© Socket for an 80267 

© Socket for an 80387 

© Accepte Wertak 1187 Chip set 

© Tower Casa Available (add $225 00) 

© One 32 Bit, Five 16 Bit and Two 8 Bit 
Slots 

© Landmark epead teet equale 33.6, 
Norton SI rating equale 316 

© Larga salaction of Hard Diaks available trom 
20 to 320MB in ESOI, SCS}, RLL and MFM 
dnve configurations 


386 and 286 
portable 
systems 

available in 

LCD 640 by 

400 resolution 


DEALERS 


Call for our 25MHz 
| motherboard pricin5._& 


Hauppauge 
replacement 
boards for AT’s, 
XT’s, and PC's. 
Always in stock. 
Call for pricing. 


Up to 16MB of 32 Bit RAM. 
Sockets for Weitek, 80387 
and 80287 on board. 


® 80386 Aunning at 
16/20MHz and 0 Wait 
State. 

© 1MB of 32 Bit 0 Wait 
Stata Ram 

© Speed selectable for 
@/6/20MHz 

® Clock Calendar with 
battery backup 

© 101 Enhancad Keyboard 


© Westarn Digital 22H 
Controllar 

© 1 2MB Floppy Disk Drive 

@ AT and OS/2 Compatibility 

© 220 Watt Power Supply 

© Socket for Weitek, 80387 
and 80267 

© One 32 Bit Slot, Five 16 
Bit Slots, Two 8 Bit Slots. 

® Norton SI reting equals 27 


© 80288 Running at 12MHz, 0 Wail State 
* 512K of BONS Ram 

* Speed Selectable for 6/12MHz 

© Clock Calendar with Battery backup 

© 101 Enhanced Keyboard 

© Wesiern Digital 2F-2H Controller, 

© 12MB Floppy Diek Drive 

© AT and OS/2 Compatibility 

© 220 Watt Powar Supply 

* Socket tor 80287 Coprocessor 


Nearly as fast as 
some 386 
computers. 


pield 
omputer 
ystems 


inNJ Call 
(201)-891-3002 


FAX 201-691-4675 


Custom designs to meet your specific 
requirements. 


All hardware has a 30 day money back guarantes and a t year warranty on 
parts and labor. All computes systams are assembled in the USA, burned in, 
and fully jested before being ehipped 
Mastar Card, Vise, American Expreas, and COD's accepted Laasing avaitable 

with one dollar or 10% buy out at the customer's option 
Alt prices eubject to change without notice AT, XT, PS/2, and Micro Channal 
are trademarks of Intarnattonal Business Machines Corp OS/2 16 a Iredemark 
of Microsoft Corp Compag ts 8 trademark of Compaq Corp 
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Fast File Transfer 
Between Your PCs 


For those times when 115 kilo- 
bits per second isn't fast 
enough, 3X USA’s 3X-Link16 
provides background file trans- 
fer at 500 kilobtts per sccond, 
and up to 1.5 megabits per sec- 
ond between 80386-based ma- 
chines, according to the compa- 
ny. Itcan support a maximum of 
16 PCs connected simulta- 
neously. 

The 3X-Link TSR software, 
parallel port adapter, and 1|2- 
foot cable combination provides 
a network link and printer out- 
put port. The software adminis- 
ters background disk and printer 
sharing and e-mail, all of which 
take place at the same rate of 
500 kilobits per second. 3X- 













Link16’s dual-window inter- 
face provides such pleasantries 
as commands to scarch among 
files, overwrite latest versions 
only, and move or copy subdir- 
ectories. 

Additional features only a 
LAN manager could love in- 
clude multilevel passwords and 
a script facility for performing 
repetitive LAN management 
tasks. The e-mail system's chat 
mode allows uscrs to communi- 
cate directly via pop-up win- 
dows on their screens. 

List Price: 3X-Link 16, $199 for 
the first two stations. $139 each 
subsequent station. Requires: 
384K RAM per station, a parallel 
port, DOS 2.0 or laler. 3X USA, 
One Executive Dr., Fort Lee, NJ 
07024; (201) 592-6874. 
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The 3X-Link{6's paratlel port adapter provides 


connections lo a network and printer. 


LOOkKS 


The Complete PC’s 
Add-in Board Blends 
Data, Fax, Voice Mail 


The Complete PC’s lines of 
modems, fax machines, and 
voice-messaging boards con- 
verge in The Complete Commu- 


The Complete 
Communicator’ s 

Jax sapports 
background operation 


nicator, an $899 add-in board 
which merges their functions 
into onc handy unit. 

The board's 9,600-bit-per- 
second fax modem is Group III 
compatible, and it supports 
background sending, receiving, 
and printing. Faxes can be sent 
from within many word pro- 
cessing and graphics applica- 
tions, and on-screen display 

| permits zooming and scaling of 
images. 

Voice-mail capabilities in- 
clude 999 mailboxes with pass- 





by Lori Grunin 


—— 


word protection, message for- 
warding, and call transfer. The 
2,400-bps, Hayes-compatible 
data modem comes with Bitcom 
communications software. 

The Complete Communica- 
tor can convert files from Dr. 
Halo Hl, PC Paintbrush Plus, 
Microsoft Windows Paint, and 





Epson FX graphics formats to 
fax, and can convert fax files to 
TIFF and all but the last. 

List Price: The Complete 
Communicator, $899. 

Requires: 512K RAM, hard disk, 
standard phone line, DOS 3.1 or 


| later. The Complete PC, 521 


Cottonwood Dr., Milpilas. CA 
95035; (408) 434-0145. 
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Lotus’s Magellan 





Sails Through Files and 
Displays Popular File Formats 




























Lotus will soon release a 
$195 hard disk utility that pro- 
vides file viewing and searching 
across directory boundaries and 
understands the syntax of com- 
plex queries. 

Called Magellan, the pro- 
gram reads the most popular file 
formats, so that a query of a 
dBASE file will return a display 
of the database in dBASE format 
automatically; DisplayWrite, 
Microsoft Word, and WordPer- 
fect are among the readable for- 
mats. 

Magellan provides a wide 
range of disk-searching tools 
and enables you to use an entire 
hard disk without worrying 
about specific directory bound- 
aries. An alphabetical file sort. 
for example, will list all files on 


the hard disk in every subdirec- 
tory, in the proper order. 

A search for files where 
“John Doe talks about suing 
Sue Smith’’ lists phrases with 
all forms of the root ‘‘sue,’” in- 
cluding ‘*sued,”’ ‘‘suing,’’ and 
“‘suit.”” It would also sort the 
files to show the strongest 
matches first. 

Magellan, due out this win- 
ter, was written by Bill and 
Larry Gross, the brothers who 
created Lotus HAL, 

List Price: Magellan, $195. 
Requires: 512K RAM; DOS 2.1 or 
later. Not copy protected. Lotus 
Development Corp., 55 Cambridge 
Pkwy., Cambridge, MA 02142; 
(617) 577-8500. 


the application, and you are re- 

turned to where you left off in 
| dBASE. Users can also create a 
menu of frequently called appli- 
cations. 

Switch It can save temporary 
files to disk or aRAMdisk and is 
compatible with FoxBASE 
Plus, DBXL, Clipper, Quicksil- 
ver, and Eagle, as well as 
dBASE U1 Plus and IV, Black & 
White also sells a $59.95 run- 
time version, Switch It Runtime, 
which can be distributed freely. 

Memory crunches aren't the 
only problems dBASE users 
face: without a compiler, the 
program can be irritatingly 
slow. The $69.95 dBOOST uses 
a proprietary buffering system 

(continues on page 52) 


Two Inexpensive Aids 
For Users of dBASE 


Not everyonc needs multitask- 
ing capabilities—some of us 
just want to be able to exit a pro- 
gram temporarily, go about our 
business, then take up whcre we 
left off. 

Switch It, a $39.95 utility 
from Black & White Interna- 
tional, makes it easier for | 
dBASE users to fulfill this sim- 
ple dream. When invoking a 
memory-hogging application 
using dBASE’s RUN command, 
Switch It swaps dBASE out of 
the memory between 256K and 
the maximum available, and re- 
places it with the application. 
The reverse occurs upon cxiting 
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dBASE Aids 


(continued from page 51) 


| that speeds runtime by up to 60 
percent, according to its ere- 
ator, Isogon. The TSR software 
will use expanded memory if 
available. 

List Price: Switch It, $39.95; 
Switch It Runtime, $59.95. 

| Requires: ISK RAM, DOS 2.0 or 

later. Nol copy prolecied. Black & 


$1,499 EGA Data Display Projects 16 
Different Shades of Simulated Color 


Projection-panel technology 
must rely on simulating the 
EGA palette to help you share 
your color presentations with 
the world. Many projectors 
translate each color into a differ- 
ent pattern, such as dots or a 
grid, but Computer Accesso- 
ries’ $1,499 EGA Data Display 
performs this feat by mapping 
each of the palette’s 64 colors 





The Computer Accessories’ EGA Data Display mounts on any standard overhead pro- 
jector. [t does not require a special adapter or software. 


into ones that the projector can 
display—different intensities of 
the LCD pixel colors. It sup- 
ports 16 simultaneous colors 
and 640 by 350 resolution as 
well. 

The EGA Data Display 
mounts on any overhead projec- 
tor and makes use of an infrared 
filter that, combined with a pro- 
prietary fan and airflow system, 
helps forestall the appearance of 





While Internalional Inc., P.O. Box 
1040, New York, NY 10024; (212) 
787-6633. 
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List Price: dBOOST, $69.95. 
Requires: 20K RAM, DOS 2.0 or 
later. Nol copy protected. Isogon 
Corp., 330 Seventh Ave., New 
York, NY 10001; (212) 967-2424. 
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heat-generated dark spots on the 
panel. 

Brightbill-Roberts’s PC 
Partner presentation software, 


which facilitates the production | | 


of slide shows and performs 
sereen captures, comes bundled 
with the panel. 

The EGA Data Display is 
approximately 1 by 12% by 12 
inches (HWD) and weighs 3 


pounds. An optional carrying 
case costs $69.95. 

List Price: EGA Data Display 
(Model A400SC), $1,499; carrying 
case, $69.95. 

Requires: EGA or CGA video 
port. Computer Accessories Corp., 
6610 Nancy Ridge Dr., San Diego, 
CA 92121; (619) 457-5500, (800) 
582-2580. 


CIRCLE 435 ON READER SERVICE CARD 





PC MAGAZINE ® FEBRUARY 28, 


52 


LOOKS 


I 







» Although OEM versions of 
) erasable optical drives have 
been available for several 
_ months, the first units are just 
now becoming available to end 
users. 
The PC Ainenie from an 
phatronix, one of a series that 


eyes 
Abe “ bk 


= 








workstations, is a 54-inch sin- 
gle- or dual-drive system that 
_ uses double-sided removable 
eartridges holding 650MB 
each. 

The system can support up to 
seven drives, for a maximum 
capacily of 4,550MB. The 
_ PC+ Inspire conforms to the 


Cot ee 





386 Motherboard/CP 
Turns Your Compaq 
Portable into an 80386 


A time usually comes when 
even the most reluctant comput- 
er user toys with the idea of up- 
grading—gutting that old 
8086/88 and turing it into a 
state-of-the-art machine. When 
the urge strikes Compaq Porta- 
ble or Compaq Plus owners, 
they can replace their original 
8088-based system board with 
Hauppauge’s 386 Mother- 
board/CP, a $1 ,695 replace- 
ment board running a | 6-MHz 
80386 processor. 

The zero-wait-state board 
comes with IMB of memory 
and updates the machine's ex- 
pansion-slot configuration to 
one 8-bit, three 16-bit, and one 





PC +Inspire Erasable Optical Drives 


hee 


provides 1 300MB of rewritable storage. 


includes units for Sun and DEC: | 


creased to 16MB, in 4MB incre- 


tional 32-bit, zero-wait-state 
disk controller: $1,870 buys a 


grading the Compaq Portable’s 
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ISO, ANSI, ECMA, and Japan | 
Study Committee 23 standards, ° 
accepts 3M or Sony cartridges, 
and functions transparently with 
DOS. The drive has a random- 
access average seck rate of ap- 
proximately 83 milliseconds, 
[ pegording to >A lphalionix: 


The dual-drive PC + Inspire 
























List Price: PC+ Inspire, single- 
drive unil. $9,995; dual-drive unil, 
$14,950. Requires: DOS 3.1 to 
DOS 3.3, Alphaironix, 4900 
Prospectus Dr., #1000, P.O. Box 
13687, Research Triangle Park. NC | 
27709, (919) 544-0001, (800) 992- 
1770. 
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32-bit. Memory can be in- 
ments, using Hauppauge’s op- 


memory card. 
For another $245, users can 
also upgrade their floppy/hard 


package of both the mother- 
board and controller. 
Hauppauge recommends up- 


power supply if the original is 
still in the machine. 

List Price: 386 Motherboard/CP, 
$1,695; hard/floppy disk controller, 
$245; motherboard and controller, 
$1,870. Requires: Compaq 
Portable or Plus. Hauppauge 
Computer Works Inc., 175 
Commerce Dr., Hauppauge, NY 
11788; (516) 434-1600. 
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FANSI Console Speeds Screen Writes 


BY BARRY SIMON 


FANSI Console, Version 3.0, 
named for fast ANSI, will speed 
up your screen writes and key- 
board action. In my tests it in- 
creased the screen scrolling by a 
factor of three to six times. The 
$75 program also provides en- 
hanced keyboard functions. 
Because it works by replac- 
ing the code in your ANSI.SYS 
file and in your BIOS, FANSI 
acts only on programs that make 
DOS calls or BIOS calls for 
screen and key functions. Mi- 
crosoft Windows, for example, 
comes with its own keyboard 
handler, so it would not receive 
any benefit if FANS were load- 
ed. As for Lotus 1[-2-3, 
FANSI will accelerate its key- 





Fl F2 F3 Fa FS F6 
Fi F2 F3 F4 FS F6 Fe 


> Lt- Ltt Sep 
> Lt- Ltt Bep 


Lal 
Lal 


Arrow Seye: 
Tab Meys: 
CR Key: 


Hove Top Cursor 
Move Top Coreor 
Hove Sottom Cursor 
Under Top Cureor 


Fe FO F18 Pil PiI2 Prt Scr Pox 
FO F10 Fil P12 Prt Scr Pus 


les Hom Pg Num Sk/ Ske Sk- 
lee Hom Pgl Mum Sk/ Dke Dk- 


N Del Sed Pgs 7 9 
i N Del End Pod Skt 


9 
Skt 
6 
6 
3 


? 

Hcr 4 
HCr 4 
| 

+] 


RSh Up 
88h Up 3 UCr 


UCe 


Ral =SCt Lit Dwe Sgt ti] 
BAl RACt Lft Doe Rgt =8=8 


Fi Mey: Copy Top Lebel to Sottom Lebel 

F2 Sey: Copy Both Tops to Dottom Labels 
Home/F9 Mey: Reeelect Style end Leyoot 
End/P1B Ney: Write Out Changee or Juet Sxit 


FANSI Console 3.0 provides enhanced keyboard functions, even to older machines. 


repeat rate, but it won’t improve 
the spreadsheet’s display per- 
formance, because /-2-3 uses 
its own screen driver. FANSI 
doesn’t do anything to Micro- 


soft Word, but it does speed up 
both the key-repeat rate and the 
display writes in WordPerfect. 
New features in Version 3.0 
include support for VGA adapt- 


Keeping Ventura Publisher Tags in 
Your Computer’s Memory, Not Yours 


BY EDWARD MENDELSON 


Allsavvy Ventura Publisher us- 
ers have written macros that en- 
ter format tags and special sym- 
bols into word processor files 
destined for Ventura. However, 
precious few Ventura users 
have all the macros they 
need—or can remember all the 
ones they have. 

Metroplex Digital’s $99 
PubStar is a specialized macro 
program designed to ease the 
task of remembering all those 
tags. You pop it up over your 
word processor. Next, you 
choose a menu with lists of 
paragraph tags, format codes, 
point sizes, font names, special 
characters, or boilerplate text. 
Then you move the cursor to the 
tag or code you want and allow 
PubStar to enter it into your file. 
With most word processors, 
PubStar automatically moves to 
the beginning of a line when in- 
serting a paragraph tag. (Pub- 
Star supports WordPerfect, Mi- 
crosoft Word, WordStar, and 
WordStar 2000, but it can also 





be used with a number of other 
programs. ) 

Can’t remember the codes 
for the copyright symbol or an 
em dash? PubStar pops up so 
you can pop them in. You can 
let the program collect tags from 
another document or a Ventura 
style sheet and automatically 


BatchMaker: 


BY BRUCE BROWN 


DOS batch files are supposed to 
make computing life easier, and 
BatchMaker is supposed to 
make writing batch files easier. 
Of course, writing batch files 
isn’t that difficult for most DOS 
users. But if you’re new to the 
game and you want a little assis- 
tance, then BatchMaker, Ver- 
sion 1.0, is fairly helpful. 

The package contains a se- 
lection-and-execution screen 
for batch files, a full-screen edi- 
tor, and a pop-up calculator. At 
a price of $59.95, BatchMaker 





list them in PubStar’s menu. 
The package includes a sep- 
arate program that strips graph- 
ics characters, surplus spaces, 
and carriage returns from word 
processor files, so you can clean 
them up and then use PubStar to 
help transform them into files 
that Ventura can understand. 


Catch-22 | 


is strictly a convenience item. 

BatchMaker exists in a 
Catch-22 situation. To use it, 
you have to know enough about 
DOS to know what commands it 
will accept, and DOS can get 
pretty picky. The people who 
could get the most from Batch- 
Maker probably don’t write 
their own batch files, and the 
people who do write batch files 
don’t need BarchMaker. 

You can use word process- 
ing programs to write batch files 
and then save them in ASCII or 
DOS text format. And there’s 
always DOS’s own EDLIN. 
BatchMaker’'s editor, however, 
is more convenient to use and 
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ers, enhanced keyboard func- 
tions for non—-IBM-standard 
EGA video modes, and addi- 
tional escape sequences, which 
allow software written for the 
VT100 to run on PCs. The en- 
hanced keyboard functions 
work even on my old AT—now 
I can use the funtion keys F1I 
and F12. 

Two drawbacks: FANSI 
takes 40K of memory, and it has 
a steep learning curve. But con- 
sidering what it does give me, 
P’'maFANSI fan. 

List Price: FANS/ Console, 
Version 3.0, program and user 
manual, $75; with technical 
reference manual, $104.95. 
Upgrades available. Requires: 
128K RAM, DOS 2.0 or later. Not 
copy proiecied. Hersey Micro 
Consulting, No Smoking Software, 
P.O. Box 8276, Ann Arbor, MI 

48 107; (313) 994-3259. 
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PubStar bites off 90K of 
RAM, and its $99 price is high 
for a macro program. But its 
convenient and ingenious de- 
sign make it a powerful rival to 
your homegrown macros. 

List Price: PubStar, $99. 
Requires: 90K free RAM, DOS 
2.0 or laler. Not copy protected. 
Metroplex Digital Corp., P.O. Box 
815729, Dallas, TX 75381-5729; 
(214) 231-8944. 
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better looking than EDLIN. 

Beyond creating batch files, 
BatchMaker can be used to 
write various kinds of text files, 
but these files must be no longer 
than 500 lines of 78 characters 
each. 

If you want to use DOS 
batch files, save the $59.95 
you’d spend on BatchMaker 
and invest 30 minutes or so in 
learning to use EDLIN. 

List Price: BatchMaker, Version 
1.0, $59.95. Requires: 256K 
RAM, hard disk drive, CGA 
graphics or betier, DOS 3.0 or later. 
Not copy protecied. Northland 
Mullisoft, Box 7237, Moreno 
Valley, CA 92303-7237; (714) 
924-5781. 
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Appearances count. 


Jones Appliances 


Profit Margir- 






Monterey Cellars 
Sales Trends 


| Proposed Budget 
Advertising by Media 
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Quattro: The Professional Spreadsheet 


Good ideas usually vanish in bad presentations. 
Important data is missed because it can’t be shown. 
Quattro®, meanwhile, lets you make colorful, graphic 
improvements in the way you make your spreadsheet 
presentations. 


Quattro does the impossible. 
Quattro’s advanced plies include graphs that 
can't be done by the leading spreadsheet. Quattro also 
includes more graph types than the best-known 
spreadsheet—like horizontal bar, line-bar, 3-D bar, 
and area charts. 

Quattro’s spreadsheet graphics are also com- 
pletely and easily customizable. With Quattro’s color 
at your fingertips, you can easily highlight, compare, 
analyze, print, present, discuss and decide, 


Quattro is 100% compatible with 
the Other Spreadsheet. 

Quattro is file, macro, and keystroke compatible with 
Lotus® 1-2-3°. Quattro can read and write 1-2-3 and 
Symphony’ files, so none of your existing files are 
lost when you make the graphic switch to Quattro. 

Quattro also understands database P ms like 
Paradox® and dBASE? and can directly load and use 
their files, 

Because Quattro is so compatible with the Other 
Spreadsheet, you can switch to Quattro without hav- 
ing to learn a new program. 


“Coamnmes eaetacton out am conrarh 0 wit OD ays of purctann Pru profutt Goes et 
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It’s all so easy and batteries are included. 
Quattro’s presentation-quality graphics are part of 
the spreadsheet program, not a separate program— 
which you incidentally pay separate money for. You 
print out your graphics from inside your spreadsheet, 
instead of being sent off to a separate print program. 

Quattro is the way things should be instead of 
the way things are with the leading spreadsheet. 


Quattro does it all now. 

Quattro is colorful, picture-perfect and about half the 
price of the leading spreadsheet. At $247.50 Quattro 
is an exceptional value and leading-edge technology. 

Software Digest ranks Quattro #1 for “Overall 
Usability,” so it isn’t hard to make you and your 
work both look good. 

After all, 
appearances count. 


if QUATTRO 
60-day money 
back guarantee,* 
For the dealer 


nearest you, 
call (408) 438-5300 
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FIRST 


LOOKS 


Bridge/286, /386: Full-Featured Windows Batch 
Language iy ae User-Defined Dialog Boxes, Menus 


Pt. HANDS (¢ 


BY BARRY SIMON 


A friend once remarked that you 
learn the Apple Macintosh in | 
day and pay for that ease of 
learning every day afterward. In 
the same way, you pay for the 
gentle nature of Microsoft Win- 
dows’ graphical interface each 
time you toil with loading a pro- 
gram via the MS-DOS Execu- 
tive or cycle through all your 


open windows to get to the ap- 


plication you want. 

Bridge/286 and Bridge! 
386—full-featured batch lan- 
guages for the 286 and 386 ver- 
sions of Windows—were de- 
signed by SoftBridge Micro- 
systems to make Windows 
easier to use. 

Despite its name, 
Bridge/386 will run under either 
Windows/286 or Windows/386, 
In addition, a Bridge Software 
Development Kit (SDK) is 
available, consisting of both 


rf 
o nend 
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The Bridge/286 and Bridge/386 baich files allow you to define your awn Microsoft 
Windows menus and submenus with simple commands. 


products and a number of ad- 
vanced tools. A Presentation 
Manager version is also in the 
works. 

Two of the most notable fea- 
tures of this batch language con- 
cern control of the keyboard and 
display aspects. You can set up 
dialog boxes —cither *"quick 
dialogs’’ to get things like a 





ten gesub 
menuitem dLettor tell wtatler, 
en 
meneiton MDeclgner gosub des 
nud pes sub os 
mene Mixie sesub pi 
menuiten “ATyee Foundry” gesub 
en 
vetern 


treneni 


menu with eever 
Coed key ohede | | 


br 


typ 


The Bndge batch file in the lower window is generating bath the dialog box and the 


messages in the upper window, 


YES/NO response or filename, 
or full-fledged dialogs, in which 
you can control positioning of 
radio buttons, scrollable lists, 
and window location and size. 
You can also define your own 
menus and pop-down sub- 





A powerful On Key com- 
mand allows you to assign 
Bridge commands to specific 
keystrokes within each applica- 
tion. For example, you could ar- 
range to define Ctrl+Alt+E to 
load Microsoft Excel if it is not 
already loaded and, in any 
event, to make Excel the active 
application. The Bridge com- 








mand can call an entire subrou- 
tine and can even place key- 
strokes in the keyboard buffer 
for a particular application to re- 
ceive. 

While these commands are 
powerful, there are some an- 
noying limitations. For exam- 
ple, you can’t distinguish the + 
onthe top row from the + onthe 
numeric keypad, and you can 
define hotkeys only within indi- 
vidual programs or within all 
Windows applications. The 
ability to define global hotkeys 
with a single command would 
be areal plus. 

Bridge understands Win- 
dows at an intimate level. There 
are Bridge batch commands to 
move and resize windows, to 
cut an area to the windows clip- 
board, and to change the active 
application. 

The array of language ele- 
ments available with Bridge is 
comparable to the best DOS- 
level batch extenders like Be- 
yond Bat, Command Plus, and 
Extended Batch Language. \t 
offers variables, arrays, and 
several powerful constructs, in- 
cluding for loops, if-thens, go- 
tos, and gosubs. The case con- 
struct is conspicuously missing. 
You can branch on whether a 
given application is loaded or 
whether a given file exists. 
There are also informative error | 
messages and a trace facility. 
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The Windows environment is 
especially pleasant for writing 
batch files since you can split 
the screen between the Notepad 
where you type the batch files 
and the Bridge output area. 

Bridge also boasts powerful 
network support, including a 
feature that allows several sta- 
tions on a network to exchange 
messages with commands trig- 
gered when a message is re- 
ceived. 

For the more detailed dialog 
boxes and menus, the syntax 
can get tedious. There is help on 
the way, though, in the form of 
a special Bridge file editor. 
Now included as a beta version 
in the SDK, the editor allows 
you to interactively arrange the 
dialog boxes as they appear and 
have the code generated for the 
Bridge batch file. 

Bridge/286 and Bridge/386 
are impressive programs. If you 
use Windows with a variety of 
applications and have any facili- 
ty with languages, you'll want a 
copy—provided you can get 
past its price—pretty high for 4 
utility. 


WE FACT 
thd FILE 


Bridge/286, Version 1.0 
Bridge/386, Version 1,0 


SoftBridge Microsystems 
Corp 


125 Cambridge Park Dr. 
Cambridge, MA 02140 

(617) $76-2257 

List Price: Bridge/286, $149; 
Bridge!386, $299, Software De- 
velopmeni Kit, $695. 
Requires: 512K RAM (640K 


recommended), Microsoft Win- 
dows/286 or Windows/386, 
DOS 2.0 or later. 


In Short: Enhanced batch lan- 
guage for the Windows environ- 
ment. Includes user-defined 
menus and dialog boxes, a key- 
board stuffer, and macro capa- 
bility. Not copy protected. 
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INTRODUCING PARADOX 3.0 





Power without pan 





Multi-table form dynamically displaying information from three related tables. 


You don’t have to be a programmer to have easy access to 
our highly sophisticated, powerful relational database, 
Paradox” 3.0. 

Paradox 3.0 is all powerful and never painful because it 


spreadsheet is the only program you've used before, 
Paradox gets you up and running immediately withjusta 


Record-locking and Auto-Refresh make 
the network safely network 


Paradox has become the leading networker because 
it handles multi-users intelligently. If someone in your 
group or network has accessed a record, automatic record- 
locking keeps everyone else from changing it. 

That way, two or more people can’t change the same 
data at the same time. (As a bonus, Paradox also tells you 
who is using a record at a particular instant.) 

Once the record has been changed by someone in the 
network, Auto-Refresh kicks in automatically and updates 
everything. Everyone in the network is looking at up-to- 
the-minute information, 


Paradox, for the looks of things 


Presentation-quality graphics are another Paradox dis- 
tinction. They give you and your work the professional look. 








makes all the complex inside — Paradox a! turns your tables into graphs with 

ne a ki a pa: Solver a one cb ea za euler 
plex for you, 3 © iy Oo environments, with a few 

complexity is hidden beneath ; keystrokes your graph can show 

clear, natural, even intuitive 4 | up-to-the-minute changes. Not 

pathways and patterns that ae. i. only does everyone get the 

make life easy for you. __ picture, they get an accurate 


With Paradox 3.0, there are no a 
Unclears, no Unknowns. You don’t need an army of in- 
house technical support people. And best of all, you don’t 
have to be a programmer to be a pro with Paradox. It’s all 
gain, no pain, 

. “Query-by-Example” for example 


fi this checkmark and you're using QBE. 

It’s that easy. Let's say you need to know ina 
hurry which of your Los Angeles customers bought more 
than 5 pairs of white shoes. First / the customer field, 
then type “LA,” “white,” and “‘>5,” and you're done. 
Paradox gives you the right answer right now. And how 
much programming to do all that ? Zero. 

If your database experience so far is limited to 
the flat-file type rather than relational, or even if a 


60 day money-back guarantee* 
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picture. 


Award-winning Paradox Family 
Paradox 3.0 is the latest addition to the award-winning 
Paradox Family. Paradox OS/2 and 386 received PC 
Magazine’s BEST OF 1988 AWARD in the 


database category. 
Ast 


To order a trial version of 
Paradox 3.0 ($14.95) or a 
demonstration disk ($4.95), call 
(800) 345-2888, extension 100. 
Paradox owners may upgrade 
($175.00) by calling (800) 331- 
0877. (Please have your serial 
number available.) 
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Introducing ASTRO. The latest aesthetic - and 
logical - advance in computer design. This 
unique integration of technology and art will add 
super-efficlency to your operation - without any 
of the terminal ilinesses caused by the last 
generation's big footprints. And without a single 
sound to interrupt your most intimate thoughts. 
ASTRO is a stand-alone, big-brained business 
computer who's beauty will capture pride of 
place on any desk, without imposing on valu- 
able workspace. The slim, compact, 

dynamic keyboard matches the ini- A St 
mitable elegance of ASTRO itself. 


Razor-sharp, razor-slim styling houses incredible 
capacity. It is available as a P.C., X.T. and as an 
all powerful A.T. with up to 6mb RAM on board, 
and 100mb internal high speed disk storage. All 
housed in an elegant low profile unit. It operates 
independenily - or it can be networked for even 
more intelligence. 
See it Admire its slender classic lines. Touch 
it And come to appreciate just how much 
brain-power lives within its beauty. But a word 
of warning to the wise. Pretty soon you'll 
be in love - and this time itll be the 
@ real thing. 


Proof that brains and beauty 
do go together 


Telephone: (201) 907-0462. 
Telefax: (201) 907-0463. 
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CALL TOLL FREE 
1-800-521-ASTRO 
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Addresselope, the envelope-addressing utility 
from Barry Watzman, can now accumulate as 
many as 16 addresses and print them simulta- 
neously. Version 2.0 also has the ability to print 
a message on the envelope for advertising or 


(uD ba) 
S2 Pilots) 9539504 by 
€:\vadrselope 
dddressalnpe (tn), Ver. 2 08 


Copye ight fo) 1987.8 Barry fi. Wotamea, 
S11 Sights Reverved. 


Pune-Ballof-FC (tm) Window Maneger, Ver. 1.91 
Copyright (ad 1906, Barry A. Watansa, 
MLL Sights Renerved. 
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wesTRi 
Uso taplication, on divatacnts. by 


hin eabdly) 
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Addressalopa Sireaty Losted. 


ous 


ITC Automates 


Overhang 
Reports 


Treeat iesai/Advertiaing Message 


promotional purposes and provides automatic 
address capture and return addressing. Addres- 


- Selope, Version 2.0, is available for $46.95. 


Barry Watzman, Mansfield, Ohio; (419) 756- 
5295. 


Magic Solutions has added a scheduling func- 
tion to ServiceMagic, its field service manage- 
ment software. This feature provides an overall 
personnel view and access to individual sched- 
ules. Users may also view customers’ service 
histories and review service calls, parts ser- 
viced, and problem descriptions. ServiceMa- 
gic is $4,000 for a single user, with an optional 
Report-Generator available for $995. Magic 
Solutions Inc., Franklin Lakes, N.J.; (201) 
891-6383. 


ShareData has added several new features to its 
Investor Tracking Capability (ITC). Version 
2.0 simplifies the preparation of a prospectus 
for an initial public offering and can automati- 
cally generate an overhang report. Upgrades to 
Version 2.0 are available for $2,500; new pack- 
ages retail for $5,000. ShareData Inc., Sunny- 
vale, Calif.; (408) 746-3666. 


Automenu, the shareware menu product from 
Magee Enterprises, has added Network En- 
hancements. Version 4.5 is fully network com- 
patible and has several new features designed 
for greater ease of use. The updated product of- 
fers faster screen writing, an improved menu- 
building facility, and the ability toexecute 
menu selections from DOS. Upgrades are 
available for $10 and new products will contin- 
ue to retail for $50. Magee Enterprises, Nor- 
cross, Ga.; (404) 446-6611. 


Comparehite 
Extends Text 
Features 


ACCPAC Price 
increase 


Jurisoft has released a new version of its redlin- 
ing program, CompareRite. Version 3.0 offers 
several new features, including the ability to 
distinguish between changed text and text that 
has been moved within adocument. The up- 
graded package also provides a ‘*Skip Text” 
option, a ‘Compare Footnotes”’ feature, and 
the CompareRite Viewer that allows users to 
choose from three different methods to view 
drafts. A single key command is used to auto- 
matically move the user from one change to the 
next. Upgrades are $15 to registered users and 
$30 to other users. New packages are available 
for $129.95. Jurisoft Inc., Cambridge, Mass.; 
(617) 864-6151. 


XyQuest has expanded its technical support 
service. The new services include expanded 
hours, an electronic reference board, subscrip- 
tion to XyWrite Application Notes, and an up- 
date to the current copy of XyWrite IT Plus. 
XyQuest’s technical support staff will be avail- 
able during expanded evening hours and phone 
support is free to registered users. XyQuest 
Inc. , Billerica, Mass.; (508) 671-0888. 


Computer Associates has increased the prices 
of its ACCPAC accounting products. The 
ACCPAC Plus core line has increased $100 to 
the new price of $795 per module. Computer 
Associates, San Jose, Calif.; (408) 432-1727. 


Forecast! , Intex Solutions’ forecasting pack- 
age for Lotus users, has added a statistical anal- 
ysis capability. Version 2.1 also supports up to 
12 regression variables, handles 300 observa- 
tions, and performs 52-week seasonality for 
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Forecast! has +week-of-the-year analysis. Diagnostics pro- 
added statisti- vide mean absolute percentage error (MAPE) 
cal analysis. and degrees of freedom for all models. Up- 


grades are available for $45, and new packages 
retail for $145. Intex Solutions Inc., Needham, 
Mass., (617) 449-6222. 
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GRAPHICS CARDS 
$ 


GENOA SUPER HI RES... 


HERCULES GRAPHICS 
HERCULES IN COLOR... 
ORCHID DESIGNER VGA 
PARADISE Auto Switch 480 
PARADISE VGA Plus.... 
PARADISE VGA Profes 
Neto EGA PLUS... 
STB CHAUFFEUR HT. 
STB Multi Res. II........ 
VEGA DELUXE. 


Bulldog 
loves low prices! 






























COMPAQ COMPATIBLE 


386 Desk Pro 40/60/130 
$3 ihe 1698 
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386 
Model 40/100 5649/7199 
Compag III 
20mb/40mb.... eda ade 
386-5 __ 


AST Advantage w/128K........csssseccccsseee 
AST Advantage Premium w/512K......... 
AST 6 PACK PLUS w/384K.....nsssscsssseee: 
AST 5251-11 PLUS Enhanced ............. 
AST RAMPAGE 286.......sccssccssssssssscsseensees 
AST RAMPAGE 286-2 

for MODEL 50/60 
AST HOTSHOT............csee 
EVEREX MINI MAGIC w/o K. 
FAST 88/V20 w/Switch................ Ae 
INTEL Above Board 286 w/512K......... 379 
INTEL Above Board PS286 w/512K ...409 
INTEL Inboard 386 w/Adapter............ 1075 
INTEL Inboard 386 for PC w/1 mb.......799 
INTEL Above Board II 

HOPS 2 WOU ere ctetesssasccscicecctssesteecse sam 259 
IRMAIBOAR Dill cadesacctcstcceratecccceee 685 
LOGICAL Connection 

IZ BGK 5 Ze sect eescseccecct ee hat! 

ORCHID Ramauest Extra w/o K... 
ORCHID Ramauest XT/At w/o Ke 
ORCHID Ramauest II 2 we K... 
ORCHID Tiny Turbo 286... 
ORCHID Twin Turbo... 


90 day warranty through Bulldog 


286 BULLDOG 10 MHZ 
1 mb Ram, 12 floppy... _—.$ 109 
seer 386 16 mhz, 1] mb Ram, 
2 floppy S179 
aiie ae warranty! .__._$50 







an (95/9395 
90 day warranty through Bulldog 















































AST 


AST Premium 286 Mode! 80, 10 mhz, Owar 
state, 512K, DOS, keyboard 12 
[535 Fame ds Sia a a es $1495; 












PERSONAL SYSTEM/2 


Model 30 w/2 floppy...$1310 
Model 30 w/1 floppy 
& 20 mg... 1725 
Model 50 Z - 20/30/60. '2550/ 
2750/ 
3450 
Model 60 - 40 meg 3295/ 
Model 60 - 70 meg 3650 
Model 70 - 60 meg. ........4325 
Model 80 - 40 meg......4270 
Model 80 - 70 meg.......4875 
Model 80 - 115 meg....6195 


AST Premium 386 Mode! 300 
20mhz, 1.2 floppy, 1 mg, DOS, 
keyboard 

























NEC Multispeed EL...........1549 
NEC Multispeed Hb.........2299 
Toshiba 1000 erenennnnn B25 
Toshiba 1200. 2299 























BOidaywemanty through Bulldosad Toshiba 1200F aon mumm 1395 GENIUS MOUSE GM6+ s.xin. 
Toshiba 3100 ecnucnennu3095] MICROSOFT MOUSE w/windows .....135 
MATH COPROCESSORS 73200 a: 3745 MICROSOFT MOUSE a 
Ww AUT OTUIS MN scssscccscss cases easecacssaaceecazeese 
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Zenith Super Sport LOGITECH MOUSE C7 
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LOGITECH Scan Man\.........ccccecceeeseeeee 1 
Z-NIX Supermouse w/Dr. Hale Ill 
KODAK DATA SHOW ..........cccccsesscssseees 
MICROFAZER II w/64 K sooo sees 
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COMPUTER PRODUCTS 


3241-E Washington Road © Martinez, Georgia 30907 
For information, technical, shi pe or returns call: 
(404) 860-7364 or (404 
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DRIVES 


PRINTERS 


EPSON 
LX 800 180 CPS, 30 NLQ wesssses $179 
FX 850 264 CPS, 54 NLQ wcsssseeees 
FX 1050 264 cps, 54NLQ.. 
LQ 500 180 CPs, 60 NLQ. 



















Seagate 20mb w/contr. ST225.. 
Seagate 30mb w/contr. ST238.. 
Seagate 40 mb for AT ST251-1 
Seagate 40 mb for AT $T251... 
Soper 
A” ext. (or 
LQ 850 330 CPS, 88 NLQ CMS 514” ext. 1.2 mb for PS/2. 
TEQD SO ecccscecesessssvssenesese set Pacific Rim 5% ext. 360K for PS2 
LQ 1050 330 cps, 88 NLQ......... Pacific Rim 5% ext. 1.2 for PS2 


Toshiba 314” 720K int... 
LQ 2550 ‘OKIDATA 929 Ft toshiba 344” 1.44 mb int 


182 Plus 180 CPS, 30 NLQ.......00+4 229 OT tet tr 


Toshiba 51%” 1.2 mb int..... 
320/321 s00cPs, 62 NLQ....339/465 § Bernouli Box 115%” 20 mb int. 
390 24 pin 270 CPs, 90 LQ 


20 mb external w/card........ 
391 24 pin270cPs, 90LQ. dual 20 mb external w/car 
292 240 CPS, 100 NLQ 


Plus Hard Card 40 
293 Plus 240 CPS, 100 NLQ......... 





















































Aldus ec Sati 3.0... 
Chartmaster.... 
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Enable 2.0 w/Perspective 

























393 450 CPS, 120 LQ......0 

ica TOSHIBA tata Plus..... 
S21 SL 216 CPS, 72NLQ se.nnn Everex 1200 intext. rrsnunmnne79/115 & Freelance Plu ae 
351 SX 350cPs, 100 NLQ 8 Everex 2400 int,/ext... 1 Framework Il..... 






341 SL 216 CPS, 72 NLQusscsssssnee 
Practical Peripherals halfcard 







































2400 w/Procomm..... 2 
US Robotics 2400 direct internal... Managing Your 
Supra Modem 2400 ext. aT Microsoft Word 4.0 
Vental Half Card 24008 w/Crosstalk ..359 
PANASONIC Ventel 1200/2400 Plus..........ss00 239/ 359 
1080) Model II... 189 
1091/1092 Model II....199/339 ee 
565 Office Writer 6.0.... 











NEC Multisyne II 
NEC Multisync Plus. 
NEC Multisync GS...... 


1592/1595. 
3131/3151 
HEWLETT-PACKARD 


neceeececscorscevces 






- Mono 8503 
Paclfic Data 25-N-1 Font...... Color Display 8512... 

























Pacific Data 1 meg/2 meg....309/f Color Display 8513... 
6 Color 8514... 
IBM PRINCETON 
Proprinter III... ee acne 
Proprinter III X! a 
6 foot parallel cable........ $19 Ultrasync.... 










Everex 60 m.b. 
Teac int/ext 
CMS 60 m_b. int/ext.. 



















EGA 9CMO053.... 









We also carry printer Ein Achives 40 mb interna 299 
ribbons for all of the AMDEK 410... cscsscccssssesnsscssesessssseseee L45 ff CMS 150 mg internal 785 
above printers. Memes 25 
Call for pricing for model 50 60 & 80... 869 
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Wordpettect ia the landi 





Or olmost WordPerfect. Microsoft's product, of course, is Word. (Austin, Tex.) 





American-Statesman, August /, 1988) 
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Nor does it take o genius to see you don't need the grounding adaprer with this wall oui- 
let. (Software Artistry ad for Turbo Expert) 










Pruning Scissors Not included 


“Sizzle! Tear through your biggest spreadsheet like butter on this 
Compaq Deskpro 386, Model 60. With an Intel 80386 CPU chip 
cranked up to 20 megaHertz. A 60 megabyte hard drive. A 3.5 inch 
floppy drive. . . . This system's ready for serious business right 
out of the box! So we include one box of 5.25” diskettes, a surge 
suppressor... .”” 

—Businessland Direct sweepstakes flyer 





Amazing Facts | 


“Hardware is half the story. 
The Connection CoProcessor is 
further enhanced by the Intel 
Communications Amplifica- 
tions Specification, a program- 
ming interface 4esigned to bring 
uniformity to file transfer."* 

—Personal Computing, 
September 1988 (the spec is 
CAS or DICAS, for DCA/Intel 
Communicating Applications 
Specification) 












“T DONT GET IT. WE'VE MADE IT SMALLER, FASTER AND LESS BUPENSIVE, 
| AND IT STILL DOESN'T SELL! JEEZ BOBBY, DON'T LEAN ON THE MOUSE LIKE THAT.” 


| 1988 











Amazing Facts Il 


“‘And just to make things inter- 
esting, IBM announced two 
new versions of the IBM Model 
30, the E-01 and E-21 systems, 
without IBM’s Mac architec- 
ture whirk if you can beep 
track, is IBM retuming to the 
IBM standard.”’ 

—Associated Press Compu- 
Bug column, Richmond (Va.) 
Times Dispatch, October 16, 









Have you seen anything offbeat, unusual, or just plain dumb about the computer indus- 
try? If so, then send submisstons to Communiqués, PC Magazine, One Park Ave., New 
York, NY 10016. Contributors whose entries are used will receive $50 and o PC Maga- 
zine T-shirt. Don't circle or make permanent marks on submissions that might be re- 
produced as artwork (use o Post-it or mark up o photocopy). In case of duplicate en- 
tries, the earliest postmark will prevail. 

Winners this issue: Corl Thor (doesn't take o genius), Ned Benson (Microsoft 
WordPerfect), Sherman Doll {potty trainer), Gerald Reid (IBM Mac architecture), 
Joseph Ellett (CAS spec), Saxton Weir (Businessland). 





Easy as 1-2-3, as the box for this Fisher-Price potty trainer declares? Well, you could 
coll it on operating environment. 





Mustravon. Richard Tennant 








PC MAGAZINE @ FEBRUARY 28,1989 
62 





b _————- 


Poser] Pore pee] om [mee] 











Example: 17 micros (mixed brands, some on a LAN] and a mainframe, gach 
| equipped with a Systemizer Plus, sharing 3 printers, a plotter, end EMAIL. 


Systemizing has become the connectivity standard Corporate computing managers prefer Systemizing 
at many of the world’s largest corporations and over other connectivity methods because it offers: 
throughout the federal government. Ten's of thou ¢ Up to 62 I0 ports, each parallel and serial capable. 
sands are already in use. The new Systemizer Plus © Compatibility, Mix PC's, LAN’s, mainframes, laptops. 
is the latest mode! in Applied Creative Technology's ¢ Easy owner installation. Low cost cabling. 

line of Systemizing products, and it delivers what e 5 min. user training with no support needed after. 
95% of corporate computer users want from a Flexibility; readily accomodates growth and changes. 
Local Area Network— at far less cost and com- ¢ Powerful distributed buffering (up to 31 Megabytes) 
plexity, and yet with much more versatility. e Distributed processing for high speed and reliability. 


—- = Applied Creative 


Technology inc. 
y @ 8333 Douglas Ave., Suite 700 
- = —s 9 Dallas, Texas 75225 U.S.A. 


Copyrgte 1088 by Appied Crowne Technology inc Syrummusr Pius end Sptemuny are trademarks uf Agpbed Crvepes Technology inc Papert appied tor (21 4) 358-4800 
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THE FOXBASE+ EFFECT 


Nothing gets through your workload faster than 
FoxBASE+. Because no other database package has more 
timesaving features. 

Speed is something every manufacturer claims. But we'd 
quickly point out that FoxBASE+ outpaces every other 
package in popular tests by margins so staggering, you'll 
wonder how you ever managed with ordinary software. In 
fact, FOXBASE+ 2.10 is the fastest dBASE-compatible 
database system. 

Most publishers claim “compatibility” too. But the fact 
that you often have to re-write parts of your program is 
curiously omitted. That’s why you'll appreciate FoxBASE+‘s 
ability to run all your dBASE applications immediately - ¢ 
without changes. 

FoxBASE+ not only supports the dBASE standard, but 
also allows you to enhance your applications with special 
features which include two-dimensional arrays, user defined 
functions, filtered indexes and new commands to create 
pop-up and pull-down menus. 

Best of all though, is the term “user friendly”. Often a 
misnomer for weeks of training with mind numbing 
manuals. Hardly easy. 

That's why FoxBASE+ includes features that enable you to 
get working right away. 

FoxCentral is a new type of user Interface. Using 
pull-down and pop-up menus, you can perform every 
important database operation without programming! 





FoxView is a screen design tool that helps you create 
beautiful custom data input screens. 

FoxCode Is our new applications generator that can 
easily produce the simplest or most sophisticated 
applications for you. 

You can even document your prograrns automatically 
with FoxDoc by simply pressing a few keys. 

FoxBASE+ /s avallable in a variety of versions for the most 
popular operating environments including MS/PC DOS, 
Macintosh and UNIX/XENIX. There's even a 3B6 version! 
FoxBASE+/LAN supports an unlimited number of users on 
a network (No LAN PACKS required). Our Unlimited Royalty- 
Free Runtime allows extremely economical distribution of 
anunlimited number of your applications without incurring 
any royalty fees. 

And if you want to add another dimension to your data 
use FoxGraph, the exciting new graphics package from Fox. 

Take a look at FoxBASE+ today. You won't find a more 
powerful dBASE-compatible relational database 
Management system. FoxBASE+ retails for $395, 
FOxBASE+/LAN for $$95 and FoxGraph for $295 at your local 
quality software dealer Or call 419/874-0162 for more 
Information and a free demo-package. Ask for extension 760. 


dBASE is a registered trademark of Ashton-Tate. 
FoxBASE+ is a trademark of Fox Software Inc. 


Fox Software : 


Nothing Runs Like a Fox. 


Fox Software Inc 118 W South Boundary Perrysburg, OH 435S1 Phone # 449/874-0162 FAX # 419/874-8678 Telex # 6503040827 FOX 
Fox Software International Intech House Cam Centre Wilbury Way Hitchin Herts SG4 OAP Tel. 0462 42 1999 Fax 0462 42 13 18 
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VIEWPOINTS 


VIRUSES: SENSE 
AND NONSENSE 


Like it or not, viruses have changed the way we compute. But some people who should be 
helping to solve the problem are acutally making it worse. 


trip to Cleveland. With me was one 

of my associates, a veddy proper 
young British woman named Liz. Back in 
those early days of baggage inspection, 
passengers could see the X-ray imaging 
screen. We watched as our bags went 
through. In Liz’s makeup case, lipstick 
tubes and whatnot fell together in an unfor- 
tunate pattern. I asked, ‘You still carrying 
that derringer, Liz?” 

You can guess what happened next. 


S ome time ago I was on a business 


LOADED GUN No one can deny that 
deranged or vindictive people create virus- 
es and unleash them on an innocent public. 
My unthinking comment 10 years ago 
caused a few problems; a bunch of un- 
thinking actions today are making the virus 
situation worse than it has to be. 

I’ve seen some wonderful nonsense cir- 
culating lately that would be funny if it 
weren’t so scary. One of the more recent 
offerings was a message left on a bulletin 
board from a purported telecommunica- 
tions expert. He alleged that his system 
had been wiped out after connecting to an 





on-line system. He recognized the symp- } 


toms of a virus attack—erased files and 
flaky behavior. Worse, the story went, if 
he contacted another system via his 2,400- 
bit-per-second modem, it would be infect- 
ed too. The supposed disease vector was a 
300-bps subcarrier channel indigenous to 
all 2,400-bps-and-faster modems. While 
the user merrily uploads and downloads 
files at 2,400 bits per second, the nefarious 
virus takes over the modem through sub- 
carrier signals and subverts incoming bina- 


PC 





ry files so that it can spread itself to any 
other 2,400-bps modems. 

We are to believe that the code being re- 
ceived by the subcarrier somehow finds its 
way into the system, there to wreak havoc, 
and then sends itself out to the next unsus- 
pecting system courtesy of this undocu- 
mented subcarrier in 2,400-bps modems. 
The note ended with a stern warning not to 
use 2,400-bps modems, adding that this 
message was being uploaded with an old- 
er, uninfectable 1 ,200-bps unit. 

If you believe this hogwash, consider its 
source: the author signed himself ‘‘Mike 
RoChenle.”’ Pronounce it. Aloud. 

This would be good techie humor were 
it not for the emotionally charged atmo- 
sphere surrounding viruses. Like my un- 
thinking comment at the airport security 
gate, there’s nothing funny about posting a 
plausible story on a public bulletin board. 
Indeed, the message elicited a response in 
which a credulous correspondent thought 
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that Mike RoChenle’s discovery exactly 
described a problem he was having and 
thanked him for alerting the world to the 
dangers of 2,400-bps modems. 


HOMEBREW VIRUSES Meanwhile, 
I've just seen what may be the most ill- 
conceived computer book ever. I can’t 
bring myself to tell you the title, author, or 
publisher. This book about viruses strikes 
me as the height of opportunistic publish- 
ing and bad judgment. 

We get a continuous flow of books for 
review from the various computer-related 
publishing companies. They range from 
benign (Using Quattro) to investigative 
(Once upon a Time in ComputerLand, the 
story of Bill Millard’s fall), to vitriolic (Ac- 
cidental Millionaire, a chronicle of Steve 
Jobs’s rise). This one is different. Instead 
of a book offering ways to protect yourself 
against viruses and decontaminate an in- 
fected system, this is a how-to manual. 

Hidden behind flimsy “‘don’t try this at 
home, kids’ disclaimers are source code 
listings for some fairly nasty viruses, in- 
ctuding the IBM *‘Christmas”’ virus. 
There’s something here for everyone. 
Mainframers will be thrilled with the com- 
plete listing in EXEC of the Christmas vi- 
tus. There’s enough of a BAL (mainframe 
assembly language) virus for any enter- | 
prising coder to build a real humdinger. 
And he hasn’t forgotten the PC crowd. 
You have your pick of viruses in assem- 
bler, Pascal, BASIC, and DOS batch lan- 
guage. The author has some swell guid- 
ance for hiding viruses from users and 
system administrators alike, couching de- 





MAGAZINE @ ES he 26 ae? 


IBustration: Darry) Lagasan. 


"RAM-Resident” 





Is No Longer 
ADirty Word. 


Remove, Replace, Even Deactivate RAM-Resident 
Programs Without Rebooting Your System! 


if you use RAM-resident programs such 
as spell checkers, desktop organizers, 





print spoolers and keyboard macros, you 
know these ‘‘pop-up” programs provide 
convenience and enhance productivity. 

The problem is managing them. Some 
create memory or keyboard conflicts and 
therefore can’t be loaded with others, 
while some gobble up so much memory 
that you can’t use anything else. PopDrop 
solves these problems by allowing you to 
actually remove, replace, even deactivate 
RAM-resident programs—-wéthout 
rebooting your system! 

PopDrop will support expanded memory 
(EMS), so you can manage the “new- 
generation” RAM-resident programs like 
Sidekick Plus, WordPerfect Library 
and VCache. And PopDrop also allows 
easy removal of popular network software. 

Voted one of ‘‘The Best Of The Best 
Utilities” by PC Magazine, PopDrop is 
an invaluable PC tool. 


PopDrop Divides 
Your RAM Into “Layers” 
PopDrop works by dividing your 
memory into layers (up to 16), each of 
which may contain several progams. After 
loading DOS and your application pro- 
grams, RAM-resident programs are loaded 
with these layers between them, the most 
permanent at the bottom, the least perma- 
nent at the top. 
You can create batch files to remove 
layers one at a time, or several at once. 


Other products gobble up to 40K of your 
precious memory. PopDrop provides 
a complete RAM manage- 
ment system with power 
and flexibility while occu- 
pying only 0.6K for the 
first layer and 0.2K for 
additional layers. 


PopDrop Keeps Tabs 
On Your Memory Usage 
Our unique “PopView”’ screen feature 
displays exactly how much memory is be- 
ing used—you'll never see another “‘Insuf- 
ficient Memory” message. 









The PopDrop “PopView' Screen. From bere, you 
can see which programs are loaded, bow much 
memory each consumes, and bow much is free. 


Control Your RAM 

If you want to run a RAM disk, a print 
spooler and one or more pop-up programs 
most of the time, but need them out of the 
way to work on a large spreadsheet, you 
can do it easily with PopDrop. You can also 
“activate” and “deactivate” programs in a 
specified layer of RAM that may conflict 
with the program you're using. 
Ask your deater for... 





Just $49.95 , 





Available on $4 mech or 3% inch diskettes. It is compatible 
with IBM PC or compatible and the PS/2_VISA, MasterCard 
or AMEX accepted Add $4 50 for shipping, Florida residents 
add 6 percent sales tax international orders add $10.00 

Please inctude street address—nou PO. buxes please 





* ‘ 800 SW 37th Ave, Suite 765, Coral Gables FIL 33134 
BLOCPublishing See Your Dealer Or Call (800) 888-2562 To Order 
Copyright 1988, BLOC Publishing Corp, PopDrup is a registered trademark of BLOC Publishing. 
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structive viruses in benign or supposedly 
helpful batch files and in the source code to 
programs. 

This book honestly reminds me of a 
treatise on capital punishment where the 
author gets hung up on the techniques in- 
stead of the moral and legal issues: Is lethal 
injection really better than gas? The elec- 
tric chair, of course, is beneath contempt. 
But maybe some enterprising soul will 
bring back the firing squad. 

I knew this book had gone beyond the 
pale when I got to the chapters on attacking 
hardware, which included techniques for 
destroying monitors and disk drives with 
software. The lone chapter on protection 
techniques is lame. It covers hunter pro- 
grams that look for viruses with known 
signatures, and it breezes over hardware 
protection methods. But the author’s con- 
clusions are obvious: locks keep out honest 
people, and there is little defense against a 
determined onslaught. 

The book ends with a treatise on how vi- 
ral programs may be the key to artificial in- 
telligence because of their devious and 
self-modifying nature, implying that the 
work being done on viruses today may re- 
sult in humanlike thought processes for 
computers tomorrow. This makes about as 
much sense as saying that the viral forms 
that subvert our cellular mechanisms to 
give us colds and chicken pox might spon- 
taneously recombine into a new, intelli- 
gent life form. If they ever do, I can’t 
imagine what I might wantto say to them. 

Still, there is hope. Antivirus programs 
are relatively effective. Control programs, 
such as FoundationWare’s CPR, check 
date and time of creation, file length, 
checksum, and a few other items to keep 
users’ machines from running anything not 
on the approved list. Software vendors and 
operating system designers may have to 
get in on the act. It may become necessary 
to provide separate authorization codes or 
public keys to the file-loader portion of the 
operating system to prevent infected pro- 
grams from running. 

It isn’t that bad yet. Some of us will go 
our entire computing careers without ever 
seeing a virus. Most of us will never be on 
a plane that gets hijacked. Yet we all sub- 
mit to the restrictions that protect the air- 
borne fleet against the whim of the mad- 
man. Can our computers be far behind? [8 
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A Remarkable New 
Spreadsheet 

at a Familiar HomeQffice 
DacEasy™ Se 
Price! 


(Suggested Retall Price) 

Version 2.0 of Lucid 3-D is more than a 
bag of new features. It's a masterwork! The 
original Lucid 3-D captured the industry's 
attention with its simple to use, yet remark- 
able three dimensional capabilities. Last 
year's winner of PC Magazine’s Award for 
Technical Excellence, Lucid 3-D is fast, 
even on a 256K, 8088 computer. Lucid 3-D 
is the super spreadsheet that doesn't require 
a super computer! 

DacEasy is proud to produce this leading 
edge product. Its innovative design allows 
first time users to learn quickly while power 
users of other spreadsheets move to our ad- 
vance features effortlessly. The Lucid 1.0 
featured pull-down menus, optional instant enhanced text inserting library feature. 
command keys, multiple windows, a cution R Further, you can now instantly have up to 
notepad in every cell, optional ram, total nine windows of your 3-D levels showing 

on the screen at once. And that's not all, 38 
Version 2.0 is Even More other new features make spreadsheeting 
Amazing! really exciting! 
Buy Lucid 3-D for only $99.95 at all 





ns to have forgot 
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Version 2.0 
makes doing "what ifs" a 

pleasure! Now build your 3-D spreadsheet 
(the wave of the future) by linking any 
range of cells to another spreadsheet. 
What's more, do graphics instantly (includes 
3-D bar charts) by just selecting a range. 
Customize colors for any cells, and use the 








Tek 
toys Barge. Clipboard: Storage Print Theor Buk t-Options-Esit eee 2.0 leading retailers. Upgrades to Version 2.0 
I-lelp-2-E41t ote 4nd SCotn-6-hep-7-acres.fefange-Cale. er Bre are only $35.00. For more information 
4 T bel : pre. call us at our toll-free number! 
Fl Gece calculation ore 
Tovees jen of 3-D f . Qa m~ | KA a 
models due 3 i a 
to the = 
3-D recalc. 


Huge multi- 

megabyte 

models with Da a 
complicated 











linking 

mouseability ana both a reference and which would have taken over an hour now 17850 Preston Rd. Sule Ge iz Dallas, TX + 75252 
tutorial manual. These features alone make takes less than a minute! Version 2.0 can 30 Day Money Back Guarantee: Dac offers en unconditional 
this spreadsheet a must buy at only $99.95. now accept files as big as RAM (up to 8 SOR OR ee ee ee 
It's no wonder Lucid 3-D was voted Editors' megabytes) with models as large as allow- Minireum Hardware Requirements: IBM or 100% compatibles, 
Pick for 1988 by Home Office Computing. able disk space. Lucid 2.0 can now read and agonal viable ti Ne oe Beno eae 1-2-3, and 

write 1-2-3 and dBase files directly. Ta TGSO Pree ad aaa ee em ashs of Dac Software, 

Lucld 3-D is another fine product the 


Copyright © 1988, Dac Software, Inc. Ail Rights Reserved. Media Code #106 





“Give us one good reason 
why we should buy 
Macola Accounting Software°’ 








“How about five great ones:’ 


Choosing the right accounting software 
can be a complicated process. And 

due to the time and money invested, 
this decision should be made only 
once—regardless of how much your 
business grows. 


There's plenty of excellent reasons 
to buy Macola Accounting Software. 
Here's five great ones. 


3 Reason 1: Flexible and 
Powerful. In the words of 
“iulls) PC Magazine, Macola Account- 
{uOKLT ing Software “is at the top 
of its class. ..a flexible, powerful 
system that is well suited to many 
different businesses.’ 


Reason 2: Thirteen Integrated 
Modules, It's modular, so you can 
add more computing power as your 
needs grow, from simple accounting 
to full scale accountability. 


Accounting General Ledger— 
Accounts Receivable—Accounts Pay- 
able—Payroll—aAssets/Depreciation 


Distribution Inventory Manage- 
ment—Customer Order Processing 
—Purchase Order and Receiving 


Manufacturing Bill of Material 
Processor—Material Requirements 
Planning —Master Scheduling— 
Shop Floor Control—Job Costing 


That's not all. There's a Report Writer 
that allows customized reporting 
and can easily transport data files to 
popular spread sheet, word process- 
ing and database programs. 


Reason 3: The best multi-user 
LAN compatibility. No other soft- 
ware can match Macola’s 15 years 
of maturity in mini and micro Local 
Area Network (LAN) environments. 
Today, Macola is the most advanced 
accounting software for LANs. No 
limitations, no compromises. 


Reason 4: Unparalleled Speed 
and Data Integrity. Macola Soft- 
ware is the only high-end accounting 
software written in Micro Focus 
COBOL... for maximum speed and 
data integrity. Source code is available. 
IBM has licensed Micro Focus COBOL 


as its SAA standard for the new PS/2 
and 08/2. 


Reason 5: Comprehensive 
Support. Toll-free 800-line support 
is available from Macola. Or, utilize 
Macola's nationwide network of autho- 
rized resellers for local training, cus- 
tomization and hands-on support. 


These are just five of the many great 
reasons why Macola Accounting 
Software is the right choice for your 
business. For more detailed informa- 
tion, “live” demonstration modules 
and an authorized reseller in your 
area, call today: 


1-800-468-0834 (USA) 
1-800-336-8337 (CANADA) 


pM /a/c/o//s@ 


S OF T WARE 
PO. Box 485 

Marion, Ohio 43302-0485 

614/382-5999 


Accounting Software 
You'll Never Ouigrow. 
CIRCLE 263 ON READER SERVICE CARD 


IBM, PS/2, OS/2 are registered trademarks of [BM Micro Focus is a registered trademark of Micro Focus Corp. PC Magazine ts a publication of Ziff Davis Communications Co, 


Macola is a registered trademark of Macola, inc. 





DacEasy™ Accounting. 
More Than 400,000 Growing 
Businesses Worldwide. DacEasy 
Accounting leads the industry as the 
number one selling, award-winning 
program Two-time winner of PC World's 
World Class Award and PC Magazine's 
Editor's Choice, DacEasy Accounting 
tecently was named InfoWorld's Product 
of the Year. Again and again, DacEasy 
proves that it makes a difference. 


cy 
2 EDITOR'S 
CHOICE 


1983 1987 





Since its introduction in 1985, DacEasy 
Accounting, feature for feature, has won 
acclaim as the leader in accounting 
software, Now Version 3.0 features a 
new interface with transaction-oriented 
pull-down menus that makes it think like 
you think as a business person rather 
than an accountant. Readily installed 
with five quick questions, your business 
accounting is operating within 10 
minutes! Choose the predefined Chart of 
Accounts that are tailored for service or 
inventory-based businesses, or modify. 
All seven modules (General Ledger, 
Accounts Receivable, Accounts Payable, 
Inventory, Billing, Purchase Order and 
Forecasting) are fully integrated. Data 
posted once is automatically posted to all 
other related modules saving you time 
and ensuring accuracy as well. 


DacEasy Accounting’s strength is its 
capability for generating reports 
that provide you with fast 
information and ultimately 
better management decisions. 


Call 1-800-877-8088 


(in Canada, Call $19-749-9655) 





In fact, it provides you with more than 
700 reports and “what if" forecasting 
scenarios based on three-year historical 
information — great for projecting 
expenditures and revenue. And, in 
addition to the program, you'll find the 
460-page documentation is written for 
ease of understanding with helpful hints, 
screens and examples. 


The onty accounting software to win all four 
readers’ contests in the past three years! 


The DacEasy™ 3.0 Series. A World of 
Difference in Business Software. 
Naturally, out of the best-selling account- 
ing program grew the need for related 
business programs such as DacEasy 
Payroll. The 3.0 version also features a 
new intuitive design, pull-down menus, 
flexible pay periods, current federal and 
state tax tables, automatic withholdings, 
printing of checks, W-2’s and 1099 forms, 
and much more. It's no wonder DacEasy 
is the world's best-selling payroll and 
personnel management program! 


Also new for 1988 is DacEasy 
Graph+Mate, a RAM-resident program 
that interfaces with DacEasy Accounting 
or Payroll. Its easy graphic reporting 
features pie charts, line charts, bar charts, 
stacked-bar charts and perspective bar 
charts. Plus custom file viewing, macros, 
pop-up calculator and notepad, and 
more make it the ideal companion. 





DacEasy™, The World's Best Ongoing 
Customer Support and Training! 
Disk-based tutorials, FREE Getting Started 
Support, and a brand new video tutor 
are just a few of the many products and 
services Dac offers. Accounting and 
Payroll Tutors serve as on-screen supple- 
ments guiding you through installation to 
complete set-up with colorful graphics, 
sounds, primers and examples. And 
now, you can enjoy at your convenience, 
DacEasy Accounting Video Tutor, a two- 
hour VHS tape for a fun way to leam 
Accounting 3.0, Toll-free Extended 
Support plans and nationwide DacEasy 
seminars are also available. 





A World of Difference in Price! 
DacEasy offers the growing business a 
world of products excelling in perform- 
ance and price! Priced at $99.95 each 
are DacEasy Accounting (all seven 
modules), DacEasy Payroll and DacEasy 
Graph+Mate. And for a significant 
savings is the DacEasy BonusPack which 
includes DacEasy Accounting, Account- 
ing Tutor, DacEasy Payroll and Payroll 
Tutor, for only $199.95. A great start to 
computenzing your 
growing business the 
DacEasy way. 


Graph+Mate by mail send 
$99.95 (each), BonusPack 
$199.95 to Dac Software 
{address below). (Ptus 


$7.90 Shipping/Tx residents 
adhd sales tax/$17.50 
shipping outside U.S.) 


Dac Software 


17950 Preston Road + Suite 400 + Dallas, FX 75252 


40. Day Money tech Guarmice: Uocundiinnl yusrsnicc an all prodects booght directly fram Pac Sofware (les ehipping charges), Méintouse Hardware ftequiremente: IM PC oF 100% compatihies. 1 dink 
drives, 1S. DOS ar PLDs LO or hier, KO colamn printer able ty print 152 column in comproecd axude, color or monochrome monitor, 246% mecuney (312K for Graph> Mate) Teademarked IM. PL DOR. insii¢e 
MS-DOM, Dectany is a tredcmark of Dac Sufiware, inc. 17950 Preston Road. Suite 400, Dallas, TX 7$252-$740. 925° & 3.5" disks avallahc, Copyright + 19K, by Duc keftware, Inc, All rights rewerved. CUDE #100 
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VIEWPOINTS 


INDUSTRY 


TRENDS, 


1989 





Comparing this year’ s Comdex exhibitors’ guide with the previous year’ s edition reveals the 
ups and downs in the computer industry in 1988. 


of the Comdex exhibitors’ guide ~ 


Be year I like to compare the index 


with the previous year’s edition to 
see the immediate year-to-year changes. 
Here are the results of this year’s analysis. 
First of all, things are on the upswing — 
the size of the guide has increased from 
528 pages to 596 pages. As usual, the 
number of exhibitors listed in most catego- 
ries of equipment stayed pretty much the 
same. I’m concermed only with changes— 
plus and minus. Immediately intriguing 
are the categories that were completely 
dropped from the listings in 1988: data ac- 
quisition and recording (13 exhibitors list- 
ed in 1987), interactive video (5 in 1987), 
teleconferencing (2), and finally, desktop 
publishing fonts (6). Any company from 
those categories that still wanted to exhibit 
at Comdex had to find a new category. 


DECLINES AND SURPRISES Many 
classifications showed noticeable declines 
in exhibitor interest. There were 15 paper- 
forms-handling companies in 1987, 7 in 
1988. Other downers included label forms 
(from 11 to 7), robotics (from 4 to 1), word 
processing equipment (from 15 to 8), secu- 
rity products (from 13 to 6), accelerator 
boards (from 16 to 8), multiuser systems 
(from 49 to 42), computer phones (from 6 
to 2), LAN gateways (from 22 to 15), and 
printer buffers, which dropped from 19 to 
14 exhibitors. 

Many of these declines are easy to fig- 
ure out. Laser printers, which are fast and 
need no buffers or forms handling, have 
grown more popular. Their success affects 
other equipment. Interestingly enough, 
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few new vendors entered the laser printer 
fray (there were 39 in 1987, 42 in 1988). A 
bigger surprise was the recovered popular- 
ity of the daisy wheel printer. In 1987 only 
7 vendors were listed; in 1988 there were 
32! Daisy wheel printers win Dvorak’s 
comeback-product-of-the-year award. 

Other notable gains included companies 
specializing in documentation services (up 
from 5 to 13 exhibitors); another surprise 
was that floppy-disk-drive exhibitors in- 
creased from 21 to 31. Tape drives showed 
a big gain, going from 24 to 38 exhibitors. 
Also on the upswing were software and 
hardware testing services, up from 4 to 19. 
**Used computers’ added a few compan- 
ies—from 1 in 1987 to 4 in 1988. The big- 
ger jumps, though, were mostly anticipat- 
ed: LANs up from 54 to 76, personal 
computers up from 87 to a whopping 137. 
And the mice/joysticks list gained a big 
following, with an increase from 8 to 25 
exhibitors. 





NEW LISTINGS The group that fasci- 
nates me the most are the new categories. 
There were 14 in 1988. Some were obvi- 
ously spun off from bloated or confusing 
ones. While listings of computer furniture 
companies appeared down (a drop from 39 
to 27), this was partly because of the cre- 
ation of a category called ‘“‘cabinets and 
enclosures’’ (22 exhibitors), which used to 
be included in the furniture category. An- 
other new category, called ‘‘page print- 
er,”’ which had 11 exhibitors, may have 
once been included with the lasers or who 
knows where. 

Other new categories that appeared are 
image processing (27 entries), moth- 
er/daughterboards (59 entries), X.25 
equipment (7), data recovery (4), fault tol- 
erance (3), peripheral sharing devices 
(26), software/medical (10), software/se- 
curity (17), software text management (7), 
and software services (15). 

Although the mother/daughterboards 
listing leads the pack as the most popular 
new category, I didn’t think this indicated 
as important a trend as the final two new- 
comers: facsimile (19 exhibitors) and fax 
boards (31). These two categories confirm 
the single most important trend in the 
world of business, home, or office—the 
sudden and astonishing growth and subse- 
quent acceptance of the fax media as a 
messaging tool. Fax technology wins the 
Dvorak award as most significant technol- 
ogy of 1988. 

You can probably interpret many other 
trends, big and small, from my little list 
here. One thing for sure—the business is 
thriving. 
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INSIDE TRACK 


IBM's slip is showing. Loose lips sink Big Blue ships. 


BM has a problem. If there’s a trend in 

this business, it’s IBMers quitting the 
company to work for smaller, more en- 
trepreneurial businesses where they can 
make a financial killing with stock op- 
tions. This trend can be observed from 
two perspectives. The cynic may say that 
this is all for the better since IBM has 
been clogged with deadwood for years. 
Like a pro football team that’s winning 
all the time, the company is plagued with 
too much complacency and brown- 
nosing. Success hits the wall every so of- 
ten. Just look at the Dallas Cowboys! 
Other observers feel that this is just plain 
nonsense and, simply put, the company 
is suffering a brain drain that will hurt it 
in the long run. 

Whatever the case, the ex-IBMers 
have one thing in common. Like gradu- 
ates from some common alma mater, 
they manage to keep up with events in- 
side the company. They all talk as if they 
still know exactly what’s going on there 
from minute to minute. This is obviously 
a function of past friendships and the 
common gossip network that these old 
employees remain linked into. Although 
plugged into this inside information, 
most of these ex-IBMers don’t feel 
obliged to keep the company’s secrets 
anymore. Why should they? The result 
of this is that we can expect to hear more 
and more inside scoops, gossip, and 
leaks from IBM. 

We can also expect to hear more and 
more ‘‘True Confessions.’’ Tales of 
bumbling from the past. I was recently 
told about how IBM dropped the ball 
with its convertible just before laptops 
took off in the marketplace. It seems that 
Lowe and Akers agreed that the laptop 
wasn’t sucha hot idea. So IBM held back 
a backlit black-and-white LCD that the 
company could have rolled out upon in- 


troduction. Now everyone is wringing 
his hands over the long-term possibility 
that a sizable laptop market share may be 
the key to successfully manufacturing the 
personal computer of tomorrow. Already 
we're seeing articles about how the 
desktop PC may become tomorrow’s 
boat anchor. Anyway, I expect to hear 
more and more revealing IBM anec- 
dotes in the years ahead. 

Genuinely Interesting Software 
Dept.: Some software is just plain cre- 
ative. I’m always amazed when I run 
into a product such as System Enhance- 
ment Associates’ new utility, Axe. This 
is the company that helped popularize 
file archiving. Recently the company got 
into a silly legal beef with a competitor 
over the use of the extension .ARC to in- 
dicate an archived file. Ignoring that fias- 
co, let’s look at this fascinating software. 
What Axe does is shrink your .COM and 
-EXE files by as much as 60 percent. Or 
so the company claims. I ran it on a 
bunch of programs and averaged about a 
20 percent size reduction, which is noth- 
ing to sneeze at when you want to cram 
some extra programs on your Toshiba T- 
1000 RAMdisk. Garnering an extra 
100K bytes or so can be quite useful in 
portable applications. 

This $50 utility (available from SEA, 
21 New St., Wayne, NJ 07470; (201) 
473-5153) is not a program optimizer. It 
actually compresses the file as though it 
were archived. Placed within the com- 
pressed code is a small executable mod- 
ule that is triggered when the program is 
executed. The module quickly decom- 
presses the program and starts normal ex- 
ecution. You’d never even know it was 
there. It works like a champ. If you have 
a hard disk that is filling up or if you use 
any portable, then you definitely need 
this program. 


Exercises in Futility Dept.: I finally 
got called by that IBM/Sears crowd that 
produces a new videotext service called 
Prodigy. It was a direct-sales phone call 
to get me to subscribe. ‘‘Do you have a 
computer?’’ ‘*Yes.’’ °‘Is it PC compati- 
ble?’’ ‘*Yes.’” ‘‘How much memory 
does it have?”’ *‘Eight megabytes.’’ ‘‘Do 
you know if that’s more than 512K?”’ 

So I get the start-up disks and try it out. 
If you want a review in two words, try 
these: it stinks. The basic premise of the 
service is that computer users are idi- 
ots, It’s a peculiar conclusion to draw 
about the people you’re trying to sell to. 
The information content is close to inane, 
as if expecting the Prodigy user to be illit- 
erate. Besides superficial condensed 
news and worthless stock market reports, 
there are 50-word columns from various 
columnists. It’s incredible. There’s also a 
movie review database. 

Wondering how valuable the movie 
reviews were, I called up a couple of X- 
rated movies to see how this touchy area 
was handled. Take Debbie Does Dallas 
(please!). Here’s the review/synopsis in 
its entirety: ‘‘Football cheerleader tries to 
go pro.”” Sounds like family entertain- 
ment to me. Here’s the synopsis of 
Debbie Does Dallas II: ‘‘Cowgirl 
Debbie helps aunt bail out business- 
man.’ I'd think little Jimmy could learn 
a lesson about civics with this movie. I 
also checked the database for the cult 
classic Mars Needs Women. The synop- 
sis never even mentions the weird appeal 
of this dumb movie but merely says, 
*‘Martians threaten to destroy earth un- 
less they are given five women for test 
purposes.’’ Gad. 

This just exemplifies the shallowness 
of this ludicrous service, which is de- 
signed to promote advertising. Yes, at 
the bottom of each screen (which may 
take an ungodly 30 to 50 seconds to 
load!) is some dubious promotion. It 
gets old fast. Folks, this service is 
doomed. 
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VIEWPOINTS 


MICROSOFT 
VS. LOTUS 


The two giants of the personal computer software industry are steadily moving in opposite 
directions. The future looks bright—but not for both of them. 


ome comparisons are almost irresist- 
ible: Chicago vs. New York, 
Mercedes-Benz vs. BMW, L.A. 


S 


| Dodgers vs. Oakland A’s. And Lotus vs. 


Microsoft. 

I’ve written before about what’s hap- 
pening with these two behemoths of the 
PC software industry. Two years ago I said 
that I thought Lotus was moving into a pe- 
riod of great difficulty but would tough it 
out and emerge as a company with very 
good new products. I think that assessment 
is still pretty close to the mark. 

And a year ago I wrote here that while 
Microsoft had become more technology- 
focused (and remained relatively inept at 
marketing), Lotus had become more of a 
marketing machine (at the expense of 
building its technical prowess). Since 
then, Microsoft hasn’t gotten much better 
at marketing, and from all accounts, Lotus 
hasn't beefed up its technological re- 
sources very much. 

Today, though, there is a little-noticed 
but absolutely fundamental rift growing 
between the two companies’ apparent pur- 
poses and directions. If I’m right in read- 
ing the tea leaves, Microsoft is in the pro- 
cess of positioning itself to become a much 
bigger, much more important long-term 
player by making the right bets and plays 
today. And Lotus is on a path that will 
hardly lead to extinction, yet will not posi- 
tion it to play nearly so important a role a 
decade hence. 


PC BIAS—FOR AND AGAINST Here’s 
the gist of it: in its product-planning and 
corporate strategics, Microsoft seems to be 
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embracing the PC—and the ideas behind 
PCs—without slipping into romantic non- 
sense about the glories of the personal 
computer, and without ignoring the enor- 
mous connectivity-related issues that are 
reshaping our business. 

Lotus, by contrast, seems afraid of the 
PC and sometimes not a little embarrassed 
about it. The fear that the company’s roots 
aren’t deep enough or strong enough—or 
rather, perhaps, that the soil in which those 


roots were planted is too poor to support | 


the kind of company Lotus thinks it ought | 





to be—is a failure of corporate vision of 
huge dimensions. 

Lotus is now refocusing its develop- 
ment process to emphasize transportable 
code that will let the company move appli- 


| cations relatively easily from one ‘‘plat- 


form’’ (read operating system) to another. 
They also want to deliver same-name ap- 
plications that look and nun the same on all 
those platforms. 











Fine. It’s a great idea—developing ap- 
plications that run on all the important plat- 
forms in this business and thus don’t re- 
quire expensive retraining for corporate 
people moving from one platform to an- 
other. And that idea is becoming a check- 
list item for many large corporations as 
they assess which new software standards 
they'll support, and which applications 
vendors they want to take on as their de 
facto partners for the 1990s. 

But in the course of refocusing its devel- 
opment efforts and product line, Lotus is 
becoming what I'd call a very vertical 
company. Lotus thinks it’s important that 
1-2-3 run on Macs, on DOS PCs and OS/2 
PCs, on Unix machines, and on main- 
frames. Hence the focus at Lotus on porta- 
ble C code, recompiled and rejiggered for 
operating-system platforms as varied as 
Multifinder and VMS. Why else would 
Lotus reach the conclusion that /-2-3/M, 
the mainframe version of /-2-3, is still an 
important product—sufficiently important 
to keep it in a development process while 
Lotus is grievously late on delivering the 
DOS and OS/2 versions of its leading 
revenue-generator? 

That strongly vertical orientation is re- 
sponsible, I’m convinced, for a lot of the 
strain at Lotus over the last 18 months. 
And it will inevitably move Lotus away 
from its roots, and probably away from the 
possibility of developing genuinely’ great 
new software for PCs. . 

At Microsoft, by contrast, there is a sim- 
ilar emphasis on cross-platform code— 
and even more important, on delivering in- 
teroperability today in such key strategic 
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products as Excel. But the company’s fo- 
cus still remains on delivering products to 
runon PCs. 

Anyone who's looked closely at Micro- 
soft’s SQL Server plans can hardly claim 


To order. call 1-800-634-9808. 
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that a relentless PC focus means the com- 
pany doesn’t appreciate the importance of 
connectivity. The client-server architec- 
ture embodied in SQL Server is exactly the 
kind of answer we need now—and will 
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need for the next decade. It marshals the 
resources of each device, server and desk- 
top PC, in a way that makes the most of 
those resources. 

And Microsoft sure doesn’t seem em- 
barrassed by PCs. 

Microsoft’s focus seems to be much 
more on developing a richly horizontal se- 
Ties of products: software that exploits the 
PC as a PC and that also reflects a realistic 
understanding of the kinds of products 
companies want to buy today, and next 
year, and next decade. 


HERE’S THE SCORE To the extent 
that this is a failure of one corporate vision 
running up against a wiser, more powerful 
view of what will build a strong software 
company in the 1990s, the strong-willed 
and variously charismatic leaders of the 





= If I’m right in reading 
the tea leaves, Microsoft 
is positioning itself to 
become a much more 
important long-term 
player by making the 
right plays today. 


two companies must get the credit and 
blame, respectively. It’s Gates ] , Manzi 0. 
And we're in the late innings, folks. 

I've painted this with a pretty broad 
brush, and of course that’s unfair to both 
companies—to a degree. Lotus isn’t about 
to stop shipping PC programs, and Micro- 
soft doesn’t have a lock on all the best 
ideas in PC software. But the two compa- 
nies now seem to be set on very different 
paths. 

If we the users, along with the invest- 
ment community and the business and 
trade press, continue to base our compari- 
son of the two companies on quarterly fi- 
nancials, or on difficulties with getting 
products out on time, we will miss seeing 
this profound shift in direction. 
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bility and support. And now, 
one drive fits all. For more 
information, call Tecmar at 
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VIEWPOINTS 


Os/2 AND THE 
CHANGING SHAPE 
OF SOFTWARE 





OS/2 will certainly affect the way the software we use looks and behaves. It might even make | 
some industry software giants vulnerable to serious challenges. 





he movement from DOS toward 

OS/2 is still in its early stages, but 

the transition is certain to accelerate 

significantly by the end of 1989. By this 

time next year, migration to OS/2 will be 
under way at a rapid rate. 

At the same time, Microsoft Windows 
will continue to provide a path to many of 
the benefits of OS/2 for users who do not 
want or cannot afford to buy the additional 
processing power, memory, and disk stor- 
age that OS/2 requires. By providing the 
Graphical User Interface of the OS/2 Pre- 
sentation Manager on less powerful sys- 
tems, Windows will offer many users a 
less-costly alternative to OS/2 for some 
time. 


BIG CHANGES AHEAD The shift 
toward OS/2 will bring big changes in the 
software applications used on personal 
computers. The Presentation Manager in- 
terface, the networking functions of OS/2 
LAN Manager, OS/2’s multitasking capa- 
bilities, and the access to the larger memo- 
ry space that OS/2 provides all offer new 
possibilities for software. The changes that 
will have the biggest impact on users and 
on the fortunes of software vendors will be 
in the well-established, dominant applica- 
tion categories: word processing, spread- 
sheets, communications, databases, and 
graphics. Changes in products within these 
categories will result in serious challenges 
to the PC software giants of the past dec- 
ade. 

In spreadsheets, for example, Lotus 
1-2-3's position as the de facto standard for 
corporate number-crunching will be chal- 





lenged as never before. Lotus’s delays in 
completing /-2-3, Release 3.0, as well as 
in developing a version for the graphical 
environment of the Windows Presentation 


Manager make /-2-3 particularly vulnera- | 


ble. 


tainly possible to consider the market for 
spreadsheet software on IBM and compat- 
ible systems as a single market, the reality 
is that we are seeing an important segmen- 
tation between the world of text-based sys- 
tems and the graphical environment. So 
far, /-2-3 has remained the undisputed 
champion of the text environment, despite 
the challenge of lower-cost products with 
more features like Borland’s Quattro. But 
arapidly growing segment of the market is 
moving to the Windows Presentation 
Manager graphical interface. Microsoft 
Excel, which has already achieved a domi- 
nant position as a Windows application, is 





| tory already firmly held by Microsoft with 
TEXT VS. GRAPHICS § While it is cer- | 








poised to repeat that success with an OS/2 
Presentation Manager version. 

As the movement toward the Windows 
Presentation Manager interface acceler- 
ates, Lotus will find itself in the uncom- 
fortable position of having to capture terri- 


Excel, The graphics version of /-2-3 will | 
need to be not merely as good as but signif- 
icantly better than Excel to succeed at all, 
let alone to gain the dominant position 
J-2-3 has long enjoyed on text-based sys- 





tems. 

That poses a serious problem for Lotus. 
A major reason for users to stick with /-2-3 
is complete upward compatibility with the 
older, text-based versions of the product. 
Maintaining that compatibility, however, 
makes it extremely difficult to take full ad- 
vantage of the opportunities a graphical in- 
terface provides. 

What’s more, the history of the battle 
between Lotus and Microsoft in the graph- 
ical environment offers little encourage- 
ment for Lotus. Microsoft’s Excel for the 
Macintosh handily knocked out Lotus’s 
Jazz in the early rounds of the fight a few 
years back. 

Lotus may have leamed something from 
that defeat and may come back much 
stronger. Still, comments by Lotus execu- 
tives deprecating Windows and the Presen- 
tation Manager suggest that Lotus may be 
unwilling to recognize how critical it will 
be to have the best graphics-based spread- | 
sheet in the future if its leadership position 
is to be maintained. 

The problem of effectively translating a | 
stunning success from the text to the 
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graphical environment is a challenge that 
will be faced by word processing leader 
WordPerfect as well. Although Version 
5.0 incorporated the ability to handle 
graphics and images to a limited extent, 


product. 


VIEWPOINTS 


WordPerfect is fundamentally a text-based 


Again, the Apple Macintosh provides 
an important test of the company’s ability 
to succeed in the graphical environment. 


Our Printer Sharing Unit 
Does Networking! 


4n integrated Solution 

‘Taka our Master Switch ~. s saphietcated 
shanng device combine t wih MasterNet ~ 
networking software lor PCs, and you ve 
gol an integrated solution for printer and 
plotter sharing, fio transter, electronic mail, 
8nd 8 tol more O1 Courses you can also 
share modems, mins, and maintrames of 
access the network remotely instailason 
and operation is vary simple 

Versatile 

(Or you can use the Master Suntch to 
[ink any computer of penpheral with 6 senal 
Of parallel inteciace The switch eccopts 
‘over 20. commanda for controiiing the flow 
ol data NW may be operated automaticaly. 
by command or wilh interactwe menue Re 
butler is expandable to. ona megabyte snd 
holds up io 64 sinuttaneous jobs The 


PO Bou 742571 © Hous 


MasterLink” tility dlekette for PCs 
comes with every unt and unleashes the 
Power of the ewrich with is momory-resxdent 
‘access to the commands and menus. 
Other Preducts 

‘We nove a full ine of connectivity solutions. 
Nl you just want pninter shanng, we've got 


(2,ROSE 


7 ELECTRONICS 


. Give a Rese to your computer 


Texee 77274 @ Tel (713) 933-7073 © FAX (713) 


i. Wo also have automatic switches, code- 
activated swiches, butlers, converters. 
Cables protocol converters, multiplexers, 
line drivers and other products. 
Comeitment te Excelence 

At ose Electronics. we're nol satisfied 
unl youre sabefiod. Thats why we have 
‘thousands of customers around the world 


inatiutons, and Federsi state, end tocal 
governments. Wo back our products with 
full echnical support, 8. one-year wenrranty, 
and # thirty-day money-back guaranties: 


Cail now for literatura or 
more information. 
(800) 333-9343 


839-0044 © Telex 4040080 
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So far, the quite limited acceptance of 
WordPerfect for the Mac raises a serious 
question about its ability to make the tran- 
sition. 

Like /-2-3, WordPerfect faces a diffi- 
cult trade-off between maintaining consis- 
tency with the text-based product and truly 
optimizing the design for the graphical in- 
terface environment. The result is a poten- 
tial opening for competitors. 

Here, too, software giant Microsoft is a 
serious contender. Microsoft Word has 
been a graphical product from the start; it 
already nuns a strong second to WordPer- 
fect inretail sales and appears to be gaining 
ground. Finally moved into Windows and 
the Presentation Manager, Word is essen- 
tially in its own natural environment. 

In this case, however, yet another dark- 
horse competitor emerged last fall and may 
prove to be a serious contender. Sarnna’s 
Ami, even more than the earlier versions of 
Word, does a superb job of taking advan- 
tage of the graphical environment to make 
complex tasks easy and understandable for 
the user. Ami’s use of style sheets, for ex- 
ample, offers users a much easier path to 
fantastic-looking output than Word does. 


STILL MORE CHALLENGERS It isn’t 
only the graphical environment that is 
changing the rules of the competition for 
software, however. Novell's NetWare cer- 
tainly faces a serious challenge from the 
growing number of offerings based on the 
OS/2 LAN Manager. Ashton-Tate’s domi- 
nance with dBASE will be challenged not 
only by PC alternatives like Borland’s 
Paradox, but also by the intrusions of 
minicomputer DBMS packages like Ora- 
cle and Ingres. 

There’s no reason to assume that the 
leaders of the past will necessarily lose 
their leadership in the future. The right 
moves in adapting to the new environment 
may enable them to retain the dominant 
market shares they have enjoyed. 

Still, there’s no denying that companies 
like Lotus, WordPerfect, Ashton-Tate, 
and Novell face much greater challenges 
as a result of the transition in operating sys- 
tems. Competitors who build products that 
fully take advantage of the capabilities of 
the OS/2 environment may have a unique 
opportunity to seize market leadership in 
key application categories. PC) 
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Ever feel like your project 
is Managing you? 


You're behind 
schedule, over budget, and 
out of excuses. Suddenly, 
your project's become a 
monumental drag. What 
4 do you tell the boss? 


Help is on the way. 
7 With MICRO PLANNER, 
the powerful project 

manager that makes even complex projects a snap. 
In less than a day MICRO PLANNER’s unique 

graphic interface will have you building a step-by- 

step model of your project. From there, Critical Path 

Method will calculate start dates and deadlines, 


MICRO PLANNER 1s a registered 


CIRCLE 489 ON READER SERVICE CARD 


forecast bottlenecks, and optimize crucial resources. 
Then you'll create impressive reports—including 
PERT charts and bar charts—that look as powerful 
on paper as on the screen. 
PC or Mac; you're ready for take off. 
Identical on PCs or Macs, MICRO PLANNER auto- 
matically converts files between machines. Which 
keeps everyone in your company pulling together. 
Show your project who's boss with 
MICRO PLANNER. Df 
Call Micro Planning 
International at 
(415) 788-3324 for : 
your nearest dealer — Planning for Success. 


trademark of Micro Management, Inc. Mac 1s a registered trademark of Apple Computer, Inc 


Can your lightweight database 


handle a hea 


hen you have a job 
that’s too much for 
dBASE or Paradox, 


turn to the real heavy- 
weight. PC/FOCUS. 

PC/FOCUS is the num- 
ber one fourth-generation 
language, with its own 
powerful database sys- 
tem. It’s complete 
enough to create the com- 
plex reports and applica- 
tions that others can’t— 
without resorting to hard- 
to-learn procedural languages. 

With the PC/FOCUS window 
painter, you can do highly custom- 
ized, menu-driven applications, 
with help screens and overlaid 
windows. 

Using just a few words in the 
PC/FOCUS 4GL, you can put to- 
gether highly structured matrix 
reports that include imbedded 
data, row and column totals, and 
customized headings. You can 
create any standard financial 
report in your preferred format. 

And you can draw on as many as 
16 different files for one report. 

With the powerful PC/FOCUS 
shared-relational database sys- 
tem, you can report at a level of 
detail that would otherwise 
require a large computer. PC/ 
FOCUS can scan 50,000 rec- 
ords in less than three seconds. 

And you can access this 
power through a choice of user 






















eight challenge? 


interfaces. A command mode lets 
the experienced user develop 
major applications quickly. A point- 
and-pick windowed interface lets 
the casual user make a query— 
or build a substantial 
application—using only the 
arrow keys and the enter key. 
What’s more, any applica- 
tion you develop in the 
FOCUS language can imme- 
diately be nin on any of the 
larger computers supported 
by FOCUS. 
PC/FOCUS includes mod- 
ules for graphics, statistics, 
and communications. And 
there are optional modules 
including EQL—an English 
language interface, 
spreadsheets with goal- 
seeking capabilities, and 
interfaces to dBASE and 
other PC database systems. 
There’s also a MultiUser 
- version of PC/FOCUS that 
works with the major LAN prod- 
ucts. In anetwork, up to 32 users 
can access one database simulta- 
neously without record lockup. 
While PC/FOCUS maintains your 
data integrity. é 
If you've got a heavyweigh 
job to do, get some real muscle 
from PC/FOCUS. Call 1-212-736- 
4433, Ext. 3700. Or write Infor- 


PC/FOCUS 


Information Builders, Inc. 
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COSTLY HARDWARE? 


VEEWPOINTS 


HUGE SOFTWARE? 
IT’S THE LAW! 


Hardware adheres to the Law of Price Conservation. Software observes the Law of Program 
Inflation. And graphics standards obey no law at all. 


intimate with recent history as an 

impending cross-country move. 
When every ounce you transport will cost 
you a couple of extremities, not to mention 
precious storage space in the new abode, 
you begin to see those supposedly **col- 
lectible’’ items you've been squirreling 
away from an entirely new perspective. 

So it’s out to the trash bin with the nearly 
complete old runs of long-defunct maga- 
zines such as Personal Computer Age and 
Softalk and... gee . . . it’s kind of hard 
to resist peeking inside when titles such as 
“Unix on Micros’ blare forth from the 
covers of early '80 rags. 

Here’s an interesting thought from Janu- 
ary 1982: ‘‘Microsoft’s proposed family of 
operating systems will also incorporate a 
significant feature—a graphics device 
driver that uses AT&T’s proposed video- 
tex graphics standard called PLP (Presen- 
tation Level Protocol) . . . . Think what it 
would mean if ail 16-bit operating systems 
could support PLP. At last we’d have a 
least common denominator for graphics.”’ 
Hmmm. Presentation Manager, anyone? 
New Wave? X-Windows? Open Look? 


F« things in life make you quite as 


| NexT? 


ENDLESS AMUSEMENT And old 
price lists are endlessly amusing. Let’s see: 
the original IBM PC, the 1 6K no-disk unit, 
went for a paltry $1,265. Add a $300 
color/graphics card and a $75 RF adapter, 


| hook up your TV set and your cassette re- 


corder, and you could get down to some 
serious BASIC! 
Of course, the only people who actually 





bought that machine were lowball hobby- 
ists who put systems together from the 
frame up and blanched at forking over 
$570 for a single-sided floppy disk drive. 
At official IBM prices, a 64K machine 
complete with mono monitor, two single- 
sided floppy drives, and DOS went for a 
mere $3,615. IBM’s dot matrix printer? A 
mere $755, plus $55 for the cable. Dis- 
counts? Ha! Hey, the things were on back 
order; you might have to wait a month or 
three just to get one! 


Why, in 1982 Quadram was peddling a | 


memory board with a princely 192K of 
memory for $795—the lowest price the 
pundit who wrote about it had seen to date. 
Things sure are different nowadays. 


WHAT'S DIFFERENT? Or are they? 
As | lug the back issues to the dumpster, 
I'm struck by the realization that the sys- 
tem I’m thinking about buying now will 
cost me at least as much as the one I bought 





} 





way back when. On the way back from the 
trash bin, | discover the Law of Price Con- 
servation. 

The Law states: Your next system will 
cost at least as much as your last one. Just 
when prices start dropping like a stone on 
the system you're considering, somebody 
inevitably develops a new must-have tech- 
nology that ups the ante. 

Consider floppy disk drives, probably 
the first premium-price option in the per- 
sonal computer world. When they started 
getting cheap, hard disks arrived. When 
hard disks became mandatory, along came 
really fast ones. It’s not unreasonable to 
surmise that within a couple of years, no 
machine will be complete without an opti- 
cal disk drive—and its big price tag. 

Look at monitors. Monochrome was 








fine until prices dropped to zilch. Then | 


CGA became mandatory, followed by 
EGA and VGA. Now what you probably 


covet is a really big monitor—preferably | 


driven by a card with higher resolution 
than the IBM standards. 

Dot matrix and daisy wheel printers 
were expensive once. When prices look a 
nosedive, laser printers arrived to take up 
the slack with expensive memory and font 
options and costly expendables. 

And, of course, the system units them- 
selves keep adhering to The Law. The 64K 
8088 was supplanted in quick succession 
by 640K models, 80286 units, machines 
with lots of extended or expanded memo- 
ry, and 80386 hot rods. A couple of years 
from now, you won't be satisfied with 
anything less than a 486—and it'll cost 
more than the 386 you buy this year. 
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SEEDS OF TROUBLE Some of the 
blame rests squarely on software design- 
ers. The really old applications made virtu- 
ally no hardware demands—and therefore 
fit on a single 360K floppy disk or two 


Protects 
you 


while 


* Remains in Place while you type. 

* Avolds Costly Repairs. Protects 
delicate electronics from dust, 
spills, smoke, ashes, staples. 

* Soft, Flexible, retains normal 
keyboard feel. 

* Washable. Durable High-Tech 
Polymer will last for years. 

* Hundreds of Models. SafeSkin Is 
available for most PCs, laptops, 
workstations and clones. 


VIEWPOINTS 


with easy-to-lift documentation. Hey, new 
operating systems are vastly bigger than 
applications used to be. 

Clearly the seeds of trouble were sown 
when packages began to read ‘‘Hard disk 


* Office » Home ° Travel * Factory 
* Classroom * Laboratory 

List: $29.95. Call/write for free color 

brochure. Dealers please inquire. 


ISS ine 


Keyboard Protector 


Merritt Computer Products, inc. « 4561 S. Westmoreland, Dallas, Texas 75237 
{214) 339-0753 © Fax (214) 339-1313 « In Canada call 1-800-663-1061 
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o complete your library of PC Magazine 

send $8.00 for each back issue ordered 

($9.00 in Canada, U.S. funds only) to: 
Ziff-Davis Publishing Company, P.O. Box 5999, 
Cherry Hill, NJ 08034, Attn: FE Hunter. Be sure 


to include month and year of the issue ordered. 
For faster service call 1-609-354-4975, 





required.’’ Just trying to carry old versions 
of Microsoft Excel and Microsoft Works 
out the door at once was nearly enough to 
put me in traction. But Paradox OS/2 took 
the prize: at nearly 11 backache-making 
pounds, it weighs more than many lap- 
tops. It won’t run on them, either: its re- 
quirement of OS/2 and 3MB of system 
memory assures that it'll need one of those 
industrial-strength models that adhere to 
the Law of Price Conservation. Taking a 
cue from Parkinson, the Law of Program 
Inflation therefore states: Software ex- 
pands to fill the hardware available. 


BONFIRE OF THE VANITIES § 1 do 
hope some place like Boston’s Computer 
Museum is maintaining a collection of 
software for future scholars. Until my re- 
cent pre-move purge and bonfire, a brief 
history of the industry was written on my 
software shelf. Samuel Johnson wrote, 
‘‘No place affords a more striking convic- 
tion of the vanity of human hopes than a 
public library.’’ But he’d never seen the 
software library of someone who looks at 
the stuff for a living. 

Odd fits of creativity aside, it certainly is 
an imitative world out there. As 1 cleared 
the erstwhile ‘‘keepers’’ from my shelves, 
I noticed a certain pattern: spreadsheets, 
databases, word processing, communica- 
tions, spreadsheets, databases, et cetera, 
ad infinitum. There are now so many pro- 
grams out there that do more or less the 
same thing in a slightly different way that 
it’s hard to figure out what a new one’s 
competitive edge is supposed to be. 

Even if a program offers a competitive 
edge—some advantage in speed, features, 
or price—it still faces the biggest hurdle of 
all: training. That’s the major reason why 
many users will wait forever for a prom- 
ised upgrade of their favorite product rath- 
er than switch to another. It’s the major 
Treason why out-of-date programs remain 
best-sellers long after they’ve been sur- 
passed by the competition. 

Will developers recognize the problem 
and create genuinely new applications? 
Not likely. If the Law of Program Inflation 
and the Law of Price Conservation work as 
synergistically as they have in the past, 
you can bet the next new product will be a 
10MB spreadsheet that ‘takes full advan- 
tage of the 486’s processing power."’ fZE 
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PAN-UNITED CORP. Delivers 


“The distinguishing feature . . . 

(of Micro Lab 286) is its zero-wait- 

state... (that) boosts the effective 

speed... above that attained by 
ul the 12 MHz Processor...” 


"Its effective performance rivals that of some 
12 MHz machines .. .” 


“The AT-286 scored about 10 fo 40 percent 
faster onour tests than... 10 MHz 80286-based 
machines.” 


“Documentation written specifically for the 
AT-286 . .. (is) clear and well illustrated.” 


“The computer... seemed well made and 
Suitably sturdy... parts provided are all topflight 
and everything else worked as documented. This 
certainly is a speedy computer at a reasonably 
attractive price ... is definitely worth a look.” 


“Keyboard... features... with both audibleand 
tactile feedback. The click it makes is somewhat 
Sharper than that of IBM... is satisfying to 


type on.” 


MICRO LAB 286 and 386 Computers are 
chosen by Fortune 500 companies and 
government institutions for use In the most 
demanding environments: 


U.S. Mission to NATO in Belgium, Johnson & Johnson, 
Mobil Chemical, Westinghouse, Argonne National 
Lab, National Standard Bureau, New Jersey State 
University, New York Department of Health, New York 
Hospital for Special Surgery - OPERATING ROOM. 


PAN UNITED CORPORATION 
1967 RT. 27, SUITE 12, EDISON, NJ 08817 


You Have Special Needs? 
The solution is MICRO LAB, we customize the 
configuration to meet your needs. We offer 
graphic, memory boards, monitors, modems, 
tape backups, hard drives, printers, and many 
many more! 


Need Technical Help? 


Technical support is just one phone call away. 
We will help you through installation, reconfigur- 
ation, and answer any question you may have 
about the MICRO LAB computers. 


Shop and Compare! 

Discount available for multi unit purchases. 
Purchase order accepted for school, government 
institutions. Leasing plan available. 


THE SOLUTION /[S MICRO LAB 


MICRO LAB XT-TURBO, Starter Kit ... $897 
@ 4.77/10MHz @ 512KRAMExpandableto640K @ One 
Serial/Peralle/Game @ Clock/Calendar # One 360K 
Floppy Disk Drive @ 84 Key Keyboard @ 12” High 
Resolution Monochrome Monitor/Hercules Graphic Card 
® Citizen 120D Printer, includes: Tractor Feed, Single Sheet 
Halder, Bottom Feed, Near Letter Quelity 


MICRO LAB 286 

@ 6/10 MHz (12 and 16 MHz optional) @ 512K RAM 
Expandable to 640K or one MEG @ One Seriel/Parallel/ 
Game @ Clock/Calender @ One 1.2 MEG Floppy Drive 
® 101 Key Keyboard @ 40 MEG/40 MS Herd Drive 
Monochrome. 


Stor §1597 Seem $1997 Syciem $2247 


MICRO LAB 386/20 CACHE 

@ 6/20 MHz Cache (25 MHz Optionel) » One MEG RAM 
@ AMI BIOS @ One Serial/Parellel # Clock/Calendar 

@ One 1.2 MEG Floppy Orive = 101 Key Keyboard 

® 40 MEG/28 MS Hard Drive ® Tower Case Optional 
Monochrome 


ree $3367 Siem $3767 Syaiem $4017 


MICRO LAB 386/16 — 
386 performance at 286 price... CALL. 
All systems come with one year parts and labor warranty. 


Convenient Shopping Hours: 
Mon - Sat: 9 AM-8 PM 


TO ORDER Call Toll Free: 


(800) 433-3006 


or (201) 906-8044 in NJ 
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LogiMouse . Me ic 
LogiMouse w/Paint Show 


Logi Buss Mouse w/Paint Show 


Logi Buss w/Publisher 
LogiMouse w/Logi Cadd 

Logi Buss Mouse w/Logi Cadd 
LogiMouse w/Publisher .... . 
Logitech Hi-Res Mouse .. . 


Clipper 

dBase IV 

dBase IV LAN 
DB-XL Diamond . 


Nutshell 

Nutshell Plus . . . 
Paradox 2.0..... , 
PFS: Protessionat File 2.0 


D & AWrite 
R:BaseForDDS....... : 
ROHN. soon ac z 
Revelation .......... : 
Revelation Adv. .. 

VP Expert ........ ‘ 

VP Info ........ k 


Dollars & Sense 
wiForcast .... 
Tobias 
Managing Your Money 5.0 ...114 
Managing The Market ...... 80 


$91 


1DIR Plus ... 

Brooklyn Bridge. . . 
Carousel 2.0 .... 

Copy 11 PC 

Copywrite 

Corefast 

Cruise Control 

Direct Access 

Disk Dptimizer 4.0... . 
Disk Technician 

Disk Technician Adv. 

Disk Technician Pius .... 
OS Back-Up Plus ......... z 
Fastback 

Fastback Plus 

Keyworks 

Laplink + 

Mace Utilities ........ 
Microsoft Windows 286 


Copy Il 

Dption Board Deluxe 
MS Mach 20 Memory Plus 
MS Mach 20 Baseboard... 
Masterpiece 
Masterpiece Plus 


$99 
258 
312 





First Publisher 
FirstGraphics . 
First Choice 
Professional Write 
Professional File 


Professional PAN... 0.0.0... 4005ceeeeence eee f 


Harvard Graphics 
Harvard Project Mgr. Ili. . 


Microsoft Windows 386 .. 
Norton Commander 

Norton Editor 

Norton Utilities 4.0 .. 

PC Tools Deluxe 

Printworks for Dot Matrix .. . 
Printworks for Lasers 
Sidekick Plus 

Sideways .............. 3 
Smart Key 

§DZ Plus 

Superkey 

Unlock D Pius ..... 

Unlock Game Master... . 


XTree Professional . . . 


Maxell 34 DS/DD (100) 
3% High Density (100) 
5% DS/DD (100) 
5% High Density (100) 
Sony 3% S/S (100) 
3% DS/DD (100) .. .. 
3% High Density (100) .. 
5% DS/DD (100) 
5% High Density (100) .. 


. $145 


339 

60 
115 
125 
165 
379 

65 
160 


Easy Extra 

Grandview . 

Multimate Advantage II 

PFS: Professional Write . 

Votkswriter 3 

Votkswriter Deiuxe Plus... . 

Webster 
NewWorld Writer Il... 
Prof. Spell Checker .... 
New World Thesaurus... . 

Word (Microsoft) 

Word Perfect5.0..... 

Word Perfect Executive 

Word Perfect Library 

Wordstar ProPack5.0...... 

Wordstar 2000 Plus 3.0... . 


Chuck Yeager 
Adv. Flight Simulator 


Mavis Beacon 

Teaches Typing 
MS Learning DDS .... 
MS Flight Simulator . .. . 
PC Logo (New Ver.) .... 
Turbo Pascal Tutor... . 
Typing Instructor Encore . 
Typing Tutor IV 


MARKETING COUNCIL 


ol me 
Orreci Marketing Assoaoaben ine 


*No APO, FPO. or intarnetionel orders please 
Call Bafore Submitting P.O.'a, Ask for 


+ Personal end Compeny Checke Will Oeley 
mpping 3 
Prices, Tarms & Avalebility Subject to 


Natlonel Accounts. 
Weeks 
Chenge Without Notice 


+ Add 5% forC.O 0 Ordere 
+ No returne on mlaordared or opaned products. 
- Wa Oo Not Guarantee Machina Compatibility. 





+ No Cherga for VISA end Mastarcard. 
+ Wa Do Not Charga Your Gerd Until Your Ordar i@ Shipped 
- You Pey The Ground Shipping 1-10# $6 00. 11-20# $10 00 


(Except Aleska & Hawen), We Pay the Air Difference 


+ Free Air Applies ONLY to Orders Over $100 
+ All products (including DOA’s) carry menufecturer’e 


werrantiasonly Wa do not honor guaranteea, 
rabatee, inel period privilegas or promotionel 
progrems offared by manulecturers. 








Ability Plus $137 
Enable 2.0 . 399 
Framework Ill 409 
MS Works ....... wid 53 oe 85 
PFS: 1stCholce ........... 82 
Smart Software System .. . 385 
SYMPHONY iis cc cca ne 409 


ANW/286 wiKey Card ... $1745 
SFT NW 286 wiKey ...... 2975 
SFT/286 LVLIw/Key Card 1899 


AllOthers . . ..Call 
PC ti Mouse w/Psint 
(Buss or Seriel).......... $82 
PC ti Mouse w/Autosketch 
(Buss or Serial)........ .. 97 
Omni Mouse .......0.. «.38 
Microsoft 
Buss Mouse 1.0 . . 95 
Seriel Mouse 1.0 . . 95 


Buss Mousew/CADD ....110 
Serial Mouse w/CADD..,.119 


Carbon Copy Plus $106 
CompuServe 

Subscription Kit . . ..19 
Crosstalk XVI ............ 87 
Crosstalk Mark IV.........109 
RAT ener scics sve cence emerson 33 
Remote ll................ 87 
Smartcom ll .............. 79 
Smartcom Ill............. 136 
MS Basic Compiler .. $176 
C Compiler (Microsoft) ... . 269 


Cobo! Compiler (Microsoft) 538 
MS Fortran Compiler 4.0 . . . 269 
Lattice C Compiler ........ 195 


Macro 

Assembler (Microsoft) .... 89 
Pascal 

Compiler (Microsoft) ..... 179 
Quick Besic 4.0............ 59 
(O,1e Sheen 6 om Renret Con tine 59 
Ayan McFarlan Fortran ....375 
Ryan McFarlen Cobol ..... 579 
Turbo Basic ............... 62 
AUDON Gs. <-s:sisss.cisioicrv aia. ad 88 


Turhe Passali.q.......... BB 





ORDER LINE 


6-6659 


Microsoft Word 4.0 


Microsoft Windows 286 


Newsmaster II . $38 
Pagemaker 3.0 . 459 
PFS: First Publisher ........69 
Ventura Publishing ........459 
Harvard 

Project Menager III $349 
Microsoft Project 4.0 . 295 
Superproject Expert . 409 
Timeline3.0 .......... .. 318 
Designer .. $399 
Freelance Plus . . 289 
Generic CAD w/Dot Plot3.0 72 
Generic CaddLevellll..... 97 
Hervard Graphics 21...... 255 
Microsoft Chart3.0 ....... 236 
News Room Professional .. 40 
Printmaster Plus.......... 28 
PrintShopeccernccscancan. « 32 


Turbo Graphix Tool Box ..... 62 














Cambridge Analyst . $80 
In! Gena Aeon: 2. 85 
Lotus 1-2-3 Ver.2.01....... 285 
Lotus Agenda . 239 
Lotus Manuscript ...... 289 
MSIEXCeletrstcc ssc... 295 
MS Excel/Mach 20 Bundle 641 
MS Multiplen 4.0... 
PFS Professional Plan . 
Quetta ne nuecesss. 
Supercale4........... 
Twin Advanced ............ 
Twin Classic .............. 
VP Planner ..... 
VP Planner Plus . 
ACCPAC Easy .. $53 
ACCPAC BPI. . 225 
Bedford Accounting 135 
DAC Eesy Accounting 53 
DAC Easy Payroll .......... 53 
Qne Write Plus 2.0 ........ 17 
One Write 

AVR, AP, Payroll .., 
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Doing Business Since 1980 A Division of CW Marketing, Inc. 


The Acknowledged Leader 
in the Computer Mail Order Industry. 
Call About the Availability of Other Products Not Listed. 
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16 MHz, 1024K Memory, 
200 Watt Power Supply, 
Enhanced Keyboard, 
1,2 MG Floppy Drive 


System w/1,2 Floppy & 40 MG Drive $2285 


Pictured Below PC/368 « 


Pictured Above PC/XT Turbo @ Pictured Above PC/286 Turbo @ 


JOMHz, 640K Memory, 150 Watt PWR Supply, 
Keytronics Style Keyboard, 1-360K Drive, 
AT Style Case, Monographics Card w/parallel 
Printer Port, Clock Card w/Serial Port, 
Mono Monitor w/Swivel Tilt Base 


12 MHz, 1024K Memory, 
200 Watt PWR Supply, 
1.2 MG Floppy Drive, 
Enhanced AT-Style Keyboard, 
EGA Monitor, AT Multi /D Card, EGA Card 








pollens | vate System wil. Floppy & 40 MG Drive... $2097 


System w/1-30 MG Drive 











Turbo w/640K 1 1 Drive $560 — MITAB Switch Box (Par/Par) Perera 
Turbo PC/XT w/360K & 2 Drives GIS MOF ccc neee seas nae adem enw eweenne a9 
Turtio PC/XT w/360K & 1 Drive & 20 MG 835 = MITWD Serial-Paraliel ....... we 88 
Turbo PC/XT w/360K & 1 Drive & 30MG 859 = MiTMonographics Card .... a 55 
PC 286 12 MHz Zero Wait State w/1024K, 1.2 Floppy Dnve 1190 = MITATMult/D ......... cee 65 
PC 286 12 MHz Zero Wart State w/1024K, 1.2 pel Drive 40 MG 1575 MITXT Multi ..... 65 
MIT Amber Monitor W/SW Tilt . . aay tae .95 — MIT 1200B Modem (INT) with Software ; 59 
MIT Color Monitor Somer esis tus ae 235 = MIT 1200B Modem {EXT) with Software ri) 
MIT EGA Monitor ee ae 345 = MIT 2400B Modem (INT) with Software 119 
MIT Auto Switch EGA Card ..... 139 MIT 2400B Modem (EXT) with Software . 139 : 
MiTColorCard ..... 0... 4 ..45 — MiTEnhanced Keyboard... Ws 65 z 


MIT WG4 Card 229) 0s MIT V8 Monitar a5 





ORDER LINE 


HARDWARE 


Alps 
Allegro . 


OtherModels ...... .... 


AST 
Turbo Laser 
Citizen Printers 
1200 . 


1800... . 
Other Models 
Diconix 
150 . 


Other Models 

Hewlett-Psckard 
Laser Jet 1D 
Laser Jet Series II 
Paint Jet 


Altec Passive Hub 


AQUILA 8 Port Active Hub .. . 
AQUILA ArcnetCard ...... ; 
SMC Mal 110 Arcnet Card .... 


Other Boards 


Complete 400 
Complete 14 Page 


Laser 4450 ........ 
Other Models 

Ster Micronics 

NX 1000 Ratnbow .... 
NX 1000 

Other Models 


51 SX 
fics Waiter 311 
Page Laser 
Other Models 


Curtis 
Ruby Surge Suppressor 
TARGUS 


LAPPAC Portable 
oa Case . 


“tin B Pacsciiteaire 
00 EXT 


Prometheus 
12008 w/Software 
aoe w/Software . 


us ‘Babotics 
Password 1200 


Couner2400.......... 


Courier 2400E 


Bernoulli Box 


i] 
BetaExt,20MG .... 
Beta iat 20 MG 

Seegste 
20 MG w/WD Controller 
251-1 40 MG 


29! 
40 MG w/Controller ...... 5 
Cai 


Other Models 
ac 


Floppy F55 BY 
Toshibe 

3.5 Dr 720K 

3.5 Dr 1.4MB 


Multisyne Il 
Multisyne Plus .. . 


Multisync XL ...... Hee 
rine s lla one 


Other Models 
Princeton 
Ultrasyne 
Ultrasyne 16 
Max 12 


1302A 
Multiscan (1303) 
Mitsubliehi 


Diamond Scan14”....... . 


Zenith 


Passport 20 


cae 


KB5153 .... 
KBI101 Plus .. 


AST 
Model 80 
Model 140X 
Other Models . 
NEC 


Multispeed EL 11 

Multispeed HD 
Toshiba 

71000 . 


Zenith 
Supersport 20 .. 


AST 
Hot Shot . 
a Pack Plus w/384K 


EGAWonder ........... F 


VIP VGA 
Hercules 

Color Card 
Giapiics Card Plus 


Intel 
Above Board Plus 
Inboard 386 PC ... 
Inboard 386 AT 
80287-6 ... 


Designer 800 

Pro Designer 

Pro Designer 

Tiny Turbo .. 

Twin Turbo ...... 


Other Models ........... 


Peredise 
Autoswitch : 
Autoswitch 480 . 
VGA+ 


HST 9600 
SPORTSTER 2400 B Complete 44uu 
w/software Complete 9600 


es 


AIR EXPRESS SHIPPING 
You Pay the Ground Shipping 
We Pay The Air Difference 





T1200F 13200 
T1200FB T5100 
T1200H 





SUPERSPORT: 
Model 2 
Model 20 
286-20 CALL 
286 - 40 
Turbosport 386 


per ery severing 


i 


dvs 


MULTISPEED EL-2 
MULTISPEED HD 


CALL fini 


SS 


MP286L - 2 
MP286L - 20 


CALL 





2400 baud 


Mitsubishi modem from MHz 


$239 


COMPUTERS 


1200b = $139 

2400b $239 

“Specily computer model 
Memory/Modems 


EaayTalk EMS1100 
for the T1100+ & 
T1200. 


EasyTstk EMS3100 
for T3100. 


Mem/Modem for T1100/T1200 


$799 
799 


Enhanced Graphics Adapter 


T3100 Laptaps. Supports MDA, 
HGC, CGA & EGA 
$299 


FasyTalk 3270 


Emulation Card tor T: 


‘osh. Laptops; 
Supports IRMA & 18M Emulation. 


Auto-Contig. 


g 
LapLan-Toshiba 
An internal Ethemet card for 
Toshiba T1 100+, T1200, T3100, 


and T5100 laptop 


The Transporiation 
Corridor 


CIRCLE 125 ON READER SERVICE CARD 


+ Competitive Price 

« Corporate Volume Discounts 

» Net Terms to Qualified 
Corporate Accounts 


Prices Subject To 
Change Without Nofice 


FAX: (612) 894-6175 























SOFTWARE 


HARDWARE 


2500 WEST COUNTY ROAD 42 « #5 * BURNSVILLE, MN 55337 


The WonUnder™ is 
an innovative singio 
card expansion siot 
for the Tosh, T1100+, 
T1200 873100720 iap- 


to be mounted directly on the bottom af the unit. The 
‘WonUnder supports LAN cards such as Arcnet, 
Ethernet, Proteon and Sterien as well as EGA cards 
such as ATI, Video 7 and Paradise. The WonUnder 
will soon be avallabie for the Epson EQUITY LT. 


WonUnder $299 





Avellable for Toshiba, Zenith & Epeon LT 


WonUnder Il $399 








Portable Printer $299 
LapLink Plus $79 
*When purchased with any laptop 


Battery Adapter Pack 
has a 12V/6.5AH seat 













@ strap. 
Ste: 3 x6" x 10" 


as Adapta' “PAK 


AdaptaPAK 80 $299 
(Toshiba T3100, Mitsubishi MP286L) 


AdaptaPAK 80+ 
(Toshba T5100, Datavue Snap 1+1) 


AdaptaPAKIII 
(Compag lil, Toshiba 73200, Dolch, 
and NEC Powerldate) 


ExtraPAK 





$299 
$299 





$99 








800-255-401 2 


IN MN: (612)894-0595 


The power and performance of 
big-system CADD...MicroStation PC 


How MicroStation works for Teledyne Brown ieee 


Teledyne Brown, an Intergraph customer, is 
the payload mission integration contractor for 
George C. Marshall Space Flight Center. 
Teledyne Brown ensures the successful 
integration of scientific experiments with the 
space shuttle orbiter and the Spacelab 
module, including subsystems. 

The compatibility of MicroStation PC with 
Intergraph's other software offerings allows 
Teledyne Brown to transfer projects in various 
stages between the VAX and MicroStation until 
payload integration is complete. 





Multi-Purpose Experiment Support Structure 
(UPESS) carries a wide variety of scientific 
experiments into space. 





Materials Science Laboratory (MSL), attached to 
the support structure, shown on MicroStation PC 





MSL payload in position on the shuttle, shown 
in 2D on MicroStation PC 


Powerful graphics 

A true 3D PC CADD package, 
MicroStation performs shading and 
hidden line removal. Undo/Redo, DXF 
In/Out, Linear/Area Patterning, and 
B-splines are just a few of the hundreds 
of commands that help you enter, 
manipulate, view, and store a wide 
variety of designs. 


Speed and ease of use 
MicroStation is one of the fastest PC 
CADD solutions available, and it’s 
extremely easy to use. It was created 
for design and drafting — even 
large-scale, production-size files — 
without additional hardware. 


Flexibility 

Up to 32 reference files can be attached 
to the active file for scaling, rotating, or 
clipping. MicroStation features dynamic 
update which allows you to see all the 
characteristics of the element before 
placement — minimizing errors and 
time-consuming corrections. 


Growth 

Designs created with MicroStation are 
compatible with Intergraph’s VAX and 
UNIX applications — providing an 
inexpensive entry into our broad range 
of systems without the usual file 
translation problems of other software 
packages. 


Quality. Reliability. Performance. 
See for yourself. Call for more informa- 

tion or for a referral to the MicroStation 
reseller or education center nearest you. 


Ih NTE BS ar) a > _ ail 





In the U.S., call 800-345-4856. 
In Alabama only, call 800-345-0218. 


Outside the U.S., call 205-772-1800. 
CIRCLE 265 ON READER SERVICE CARD 


Intergraph is a registered trademark of Intergraph Corporation MicroStation is a irademark of Bentley Systems, Inc , an Intergraph affiliate. VAX is a trademark of Digital Equipment Corporation UNIX is a registered tradernark of AT&T. 
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WHEN ONE PC EQUALS FOUR 


MULTTEASKING 





Photograph David Arkcy 
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ENVIRONMENTS 


The 80386 microprocessor is much more than just a very fast 8086. It has ex- 
citing capabilities entirely its own. While DOS by itself is not in a position to 
access these capabilities, a cadre of developers offer additions, enhancers, 
and replacements for the aging DOS that allow you to gain real advantage 
from the 80386 microprocessor without abandoning trusted DOS applica- 
tions. Among the most popular solutions for single users of 386-based PCs 
are operating environments that allow multitasking: the creation and use of 
several simulated 8086 machines built entirely out of RAM, each of 
which can operate independently of the others. 









THE TROUBLE WITH DOS Designed strictly as an 
8086/88 operating system, DOS is oblivious to advances 
such as 32-bit registers, a maximum segment size of 
16MB, memory paging, and support for up to 4 
gigabytes of physical memory. 

It isn’t that some of these improvements 
aren’t urgently needed. For example, ever 
more clever applications make increasing de- 
mands on memory at the same time that users 

add memory-robbing TSRs to their AUTOEXEC 
.BAT files. To the PC and XT owner, RAM cram 
may seem like the normal state of affairs. To the 
owner of an 80386-based machine, however, some- 
thing just doesn’t seem fair about receiving an ‘‘In- 
sufficient memory”’ message when loading 650K of 
software into a machine equipped with 2MB of RAM. 

Although OS/2 may solve the RAM-cram problem, it is only slowly 
appearing on the scene (Microsoft predicts it will be 1992 before OS/2 
reaches 50 percent of the PCs). In the near future, OS/2 applications will be- 
gin to appear one by one like grass seedlings rising to the surface of a newly 
planted lawn. How long it might take before a full range of OS/2 offerings is 
available and how much it might cost to replace existing DOS applications 


* 

Why wait for OS/2 
to bring true 
multitasking 

to your 386 machine? 
Alternate operating 
systems 
can tum your 
386 into four or more 
simultaneously 
functioning PCs 


today. 
Sd 
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are anyone’s guess. Besides, OS/2 still ac- 
cesses only the 80286 subset of features. 
No official word is forthcoming on when 
an OS/386 might appear to take advantage 
of the rest, though rumors point to the end 
of this year or early in 1990. 

If you want to bring some of the 
80386’s advances to existing DOS appli- 
cations today, you have three options. 

@ Youcan extend DOS with utilities such 
as Phar Lap’s 386/DOS-Extender or Qua- 
litas’s 386-to-the-Max. These relieve the 
RAM-cram problem somewhat without 
teally affecting the way DOS operates. 

@ If that is not enough, you may opt for 
DOS-enhancement operating systems. 
These retain the basic DOS kemel but add 
significant functionality. 

@ If that is still not enough, the next logi- 


®@ 386 MULTITASKING ENVIRONMENTS 


’ Pe A Decision Guide for Multitasking Solutions 





















cal step is to replace DOS with an entirely 
new DOS-compatible operating system 
that knows how to make more complete 
use of the advanced features of the 80386 
chip. In this review we look at three DOS 
enhancers (DESQview 386, Microsoft 
Windows/386, and VM/386) as well as two 
DOS-compatible operating systems (Con- 
current DOS 386 and PC-MOS/386). 


DOS EXTENDERS Most 80386-based 
PCs come with a utility that allows some 
minimal access to the 80386’s capabilities. 
Such utilities are included to prove to you 
that your new machine is truly 80386 
based, since no aspect of DOS would lead 
you to that conclusion. 

The most common trick that these utili- 
ties rely on is to copy the contents of the 








BIOS ROM into some area of the PC’s 
RAM. The utility then uses the mapping 
capability of the 80386 to remap the logi- 
cal address occupied by the ROM to the 
physical address of the copy. This results 
in a significant improvement in perfor- 
mance, especially in the case of the video 
BIOS. Programs that access the screen 
through the video BIOS can now execute 
from the 16- to 25-MHz 32-bit RAM rath- 
er than from the 8-MHz 8-bit video adapter 
connector. 

Remapping logical to physical memory 
has other uses as well. Quarterdeck’s de- 
vice driver, QEMM-386, exploits the re- 
mapping capabilities of the 80386 to emu- 
late LIM expanded memory specification 
(EMS) 4.0 memory. With this expanded 
memory specification, many application 


PC MAGAZINE 8 ee aes 1989 





The number of multitasking options you 
have depends on the kind of 

you are currently using. Though the 286 Is 
adequate for some multitasking, only the 
366 has the power to create virtual 
machines through virtual 8086 mode. Keep 
these definitions in mind as you make your 
decisions: 


@ Context switching offers the 
look of multitasking without the 
power. Several can 
be loaded at one time, but those 
in the background are not active. 


A multitasking system is a 
single-user solution for actively 
running several applications 
simultaneously on one PC. 


A multiuser system allows 
several users to share the power 
and data of one PC. 


Most multitasking software will run with 
microprocessors more powerful than those 
for which it was designed. For example, 
Microsoft Windows can be run on a 386 
machine, but only Microsoft Windows/386 
will take advantage of the processor's 386- 
level capabilities. 


can access memory beyond the 
640K limit. Q0EMM-386 saves the PC 
owner the expense of purchasing special 
EMS 4.0 memory boards in order to enjoy 
the benefits of such memory. 

Qualitas’s 386-to-the-Max supports 
both remapping of BIOS ROM and EMS 
4.0 emulation and adds another twist of its 
own: it uses 80386 remapping to replace 
slower memory in high-volume areas (if 
any exists there) with faster memory, plac- 
ing the slower memory in areas that are ac- 
cessed less often. Finally, by carefully jug- 
gling blocks of memory between video 
RAM and the top of the 1MB limit, 386- 
to-the-Max can locate TSRs in upper 
memory, leaving more of the precious 
640K territory for your application pro- 
gramis to use. 


Muititasking 
only? 


DOS ENHANCEMENT SHELLS 
While DOS extenders attempt to add value 
without affecting DOS’s interface or the 
software that nins under it, DOS enhance- | 
ment shells insert themselves either be- 
tween DOS and the machine or between 
DOS and the user to add significant capa- 
bilities. DOS is still there, but the DOS en- 
hancer is also there, working its magic ina 
way that is largely transparent to the soft- 
ware if not to the user. 

DOS enhancers allow you to multitask 
DOS programs. In a single-task operating 
system like DOS, only one program may | 
execute at a time. To execute another ap- | 
plication, you must exit the current one. In | 
practice this is clumsy: suppose that in the 
middle of working with a large spread- 
Sheet, you need a value from an ASCII file 





that you have in another directory. Frus- 
trated, you have no choice but to save the 
entire spreadsheet, exit the program, and 
bring up an editor to look for the value. 
Having found it, you must then reverse the 
process to retum to work. 

Ofcourse, many programs allow you to 
**shell out’’ to DOS—that is, execute a 
new copy of DOS without ever exiting the 
program (Lotus /-2-3’s /System command 
is an example). For very simple problems 
this is useful, but by the time anew copy of 
DOS is loaded on top of the base program 
still in memory, there is generally not 
enough of the 640K of memory left to do 
anything. This is the main reason for the 


| popularity of TSR shells like SideKick. 


These TSRs allow the user to pop up a 
smallish set of tools, such as an ASCII edi- 
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tor, without disturbing work in progress. 
With multitasking, however, you can 
execute more than one application at a 
time. Although only one program has con- 
trol of the CPU at any given instant, the op- 
erating system passes control back and 
forth between them fast enough so that 
they all appear to be executing simulta- 
neously. This can make using the comput- 
er a lot more efficient. Now, when you 
need a value from another application, you 


can leave the spreadsheet in place and | 


switch over to the new application. Both 


continue to be active, so the spreadsheet | 


remains just a couple of keystrokes away. 
Multitasking also lets you get real work 
done during those long and boring down- 
loads. 

Multitasking is very difficult to achieve 
on an 8086 microprocessor because of the 
chip’s 640K memory limit and its inability 
to create virtual machines. All of the pro- 
grams currently executing must be loaded 
into RAM. Load a single large application, 
however, and there isn’t room left for any- 
thing else. Memory mapping on the 80386 
allows DOS enhancers to get around this 
problem. Each program is alloted its own 
chunk of physical memory up to the 640K 
limil imposed by DOS. You can make ef- 

| fective use of all available RAM, even if 
each individual program is limited to 
640K. 

Microsoft Windows and DESQview, 
which emerged in response to the Macin- 
tosh, sit atop DOS and allow you more 
control. While Windows is graphically 
based, DESQview uses a less visually 

| striking but much quicker text-based inter- 

| face. Unlike these two, VM/386 was first 
written specifically around the capabilities 
of the 80386. 

Of course, making DOS multitask is 
| only half the problem. DOS applications 
| are written expecting that they'll work 
alone in the host computer. As such, they 
tend to be very inconsiderate of other pro- 
grams that might be executing simulta- 
neously, particularly when they write di- 
rectly to video memory. 

Since there is only one monitor screen, 
Windows and DESQview divide the single 
physical display into multiple windows, 
assigning each program its own. A pro- 







DOS or even the BIOS has its output 








squeezed into its window. Those programs 
that write directly to screen memory, how- 
ever, are impossible to contain within a 
window. These programs write wherever 
they like on the display, often overwriting 
their neighbors’ windows. 

Windows/386 and DESQview 386 use 
the mapping capabilities of the 80386 to 
assign each unfriendly program its own 
virtual video display along with its allot- 
ment of memory. Writing to video memo- 
ry causes no problems, since each program 
gets its own. The shell periodically trans- 
fers the different virtual displays onto the 
real physical display, this time being care- 
ful to keep each within its window bound- 
aries. 

Collisions may also occur over other 


external devices. This is much less of a | 


So 
When DOS is 
removed from the 
equation, 
compatibility becomes 
areal issue. 
° 


problem, since almost all programs tend to 
access these devices in a controlled fash- 
ion, either through DOS or at least via the 
BIOS. Programs that access the hard disk 
controller directly, for example, are rare 
and very dangerous and definitely not can- 
didates for multitasking. 

Like the other DOS enhancement 
shells, VM/386 uses a mode of the 80386 
known as Virtual 86 mode to construct 
multiple virtual 8086 PCs all executing si- 
multaneously within the same rea} 80386- 
based PC. Once you have started VM/386, 
you can create as many virtual PCs as 
memory allows. These virtual PCs are 
completely separate. You can even reboot 
them independently. 

VM/386 makes no attempt to reconcile 
output from the different virtual PCs into 
windows. Each virtual machine executes 


Brain that accesses the display through } with its ows Vittual video adapter. Only 


one has contro} of the real adapter, and 





only it is visible on the display. Switch to 
another virtual 8086, and VM/386 makes it 
the visible session. In addition, VM/386 
does not attempt to keep programs from ar- 
guing over external physical devices. If 
two or more virtual machines decide to 
print at the same time, the mixture of char- 
acters becomes nothing more than a study 
in time-sharing. 


DOS-COMPATIBLE REPLACEMENTS 
DOS enhancement shells retain as much 
DOS compatibility as possible by retaining 
as much of DOS as possible, but this also 
complicates their lives. Not only must 
these shells handle applications that expect 
to own the hardware themselves, but they 
must also stay on guard to protect an oper- 
ating system that does not expect multiple 
applications either. At some point, it be- 
comes easier to discard the DOS kemel 
and rewntte it in a multitasking version. 

DOS-compatible replacement operat- 
ing systems retain no part of DOS. Instead, 
these operating systems are based upon 
kernels that have been rewritten using mul- 
titasking design concepts. With only the 
applications to worry about, DOS replace- 
ments are in a position to do a better job of 
multitasking. These replacements even 
support multiple users simultaneously via 
serial terminals. 

When DOS is removed from the equa- 
tion, compatibility becomes a real issue. 
Most of DOS’s features are well docu- 
mented, but there are some that are not. 
Software that attempts to access a DOS 
feature that is not supported in the replace- 
ment will not execute properly. This is true 
even if the “‘feature”’ is in fact a bug. 

The two most popular of these replace- 
Ment operating systems are The Software 
Link's PC-MOS/386 and Digital Re- 
search’s Concurrent DOS 386. Like 
VM/386, PC-MOS is a new product de- 
signed around the 80386 (even though it 
doesn’t use the 32-bit power of the chip). j 
By comparison, Concurrent DOS 386 rep- 
resents the continued evolution of Digital 
Research’s Concurrent DOS operating 
system. | 

Interestingly, the operating system ker- 
nel upon which these DOS replacements 
are based does not have to be DOS-com- 
patible icself. For exaniple, Unix has been 


used as a kernel for DOS-compatible 
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Fourteen Ways 
To Improve Your Day. 


Examine the products above. Each and every one can save you time, money, fatigue, 
or aggravation. They‘re not very big. Theyre not very expensive. But If you work with 
a computer, they can make your life so much nicer you won't know how you 
managed without them. Thank you for thinking of Curtis. 

Curtis products are available nationally from leading Dealers, Distributors, and Retail Chains. 

In Canada: Personal Computer Assoc. Inc., PO, Box 235, Ajax, ONT, L1S 3C3, (416) 427-6612 

For the Curtis dealer nearest you cail (603) 532-4423 Ext. 874 


___ Marfacturing Company, tc 


CURTIS foo 
internatonal’ 
30 Fitzgerald Drive, Jaffrey, NH 03452 Catpary 
Curtis Manutacturing Company, Inc , 1988 Asubsidiary of Rolodex Corporation = 
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Cut Page Printin 
Down Size : 





Cut over-sized page printers down to 
size with Qume’s CrystalPrint Series 
Hm. It gives you 50% more desk 
space than the HP LaserJet Series II™ 
and even more capability. In fact, the 
CrystalPrint Series II packs more 
printing power into less space than 
any page printer you can buy. So 
page printing stays desktop close and 
desktop convenient There's no waiting. 
No noise. And no need to walk toa 
shared printer. 


Cut to the Point 

CrystalPrint Series II is the business 
communications professional. It prints 
text with vivid charts and graphs for 
presentations that get to the point 
Your point Precisely. Effectively. 


With a minimum of effort. Plus, 
CrystalPrint Series II gives you total 
compatibility with all your software. 
Whether it’s Lotus®, WordPerfect™, 
Microsoft® Word, Ventura Publisher™ 
or any other program, CrystalPrint 
can speak the right language. It’s even 
upgradable to become PostScript®- 
compatible for total desktop publishing 
capability. 

Cut Size — Not Quality 

With CrystalPrint, you're not just 
buying a printer, you’re buying Qume 
quality and dependability. Printers 
built for the long haul. All backed by 
Qume’s worldwide customer care 
program that ensures service and 
support that’s never more than a 


| : | 
\e 


‘AM 


pat 


\ 
\ 





phone call away. So with CrystalPrint 
Series II, you get more than a great 
printer —- you get peace of mind. 
CrystalPrint Cuts Costs 

At just $1,999%, CrystalPrint Series II 
not only brings page printing closer, 
it’s also more affordable than ever 
before. For more information, or a 
demonstration, contact your nearest 
Qume distributor or dealer. Or contact 
Qume, 500 Yosemite Drive, Milpitas, 
CA 95035. Telephone (800) 223-2479. 


Qume. 


The Company with Peripheral Vision 


LaserJet Senes Il, Lotus, WordPerfect, Microsoft, Ventura Publisher and PostScript are registered trademarks of their respective corporations. CrystalPrint Series Il is a trademark of Qume Corporation. 


“Suggested retail price 


Qume Corporation, 1988 
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Making Room to Multitask 


na typical single-tasking DOS environment, the first 640K of 

RAM is reserved for DOS essentials (about 50K) and 
applications. The memory immediately above 640K is devoted to 
video memory, as little as 4K for monochrome systems, up to 128K 
for EGA and 256K for VGA systems. Any memory beyond 1MB is 
extended memory and Is usually controlled by a special memory 


Manager program. 
In virtual 8086 mode—the feature of the 386 processor that 
multitasking programs rely on to split memory Into virtual 


machines—the first 1MB of RAM is allocated the same way. 


Typical 1MB DOS Memory Management Scheme 






Applications (640K) 





shells. Older than DOS itself, Unix was 
designed primarily for minicomputers and 
mainframes. As such, Unix is difficult to 
host on 8086- and 80286-based PCs, but it 
feels right at home on the more powerful 
80386 (see the sidebar **What About 
Unix?"’). 

For now, 386 multitasking programs 
are your best bet for turning your single 
386 machine into a deskiul of simulla- 
neously running PCs, even if they have yet 
to take full advantage of the 386 chip. 
We're still waiting for all the packages to 
follow the lead of VM/386 in making si- 
multaneous applications so independent of 
one another that one crash doesn’t bring 
everything tumbling down. 

We also hope to see these programs use 
the demand-paging capabilities of the 386 
chip tusing disk space 40 simulate RAM 


Typical Virtual 8086 Memory Management Scheme 








The DESQview 
Difference 
DESOQview 386 doesn't copy 
the DOS essentials into each 
virtual machine created in 
extended memory. When a 
virtual machine needs a DOS 
service, it puts in a call to the 
main system's DOS. The result: 
each virtual machine gains 
approximately 50K RAM of 
working space. 


memory and controlling what is swapped 
out and back). With a 2MB system, you 
should be able to run as many applications 
as you want, even more than 2MB’s 
worth. It might be excruciatingly slow, but 
it should work. Even the Macintosh imple- 
ments a crude form of demand paging, and 
ithas no hardware support from the 68000. 
The 80386 is full of features waiting to be 


Beyond 1MB, however, multitaski memory 
into any number of virtual machines, each normally from 128K to 
256K in size. Each virtual machine also has a copy of about 50K of 
DOS basics and its own video memory. 

Theoretically, you can fill up to 16MB with virtual machines (if you 
can afford that much memory), but if that many machines were 
active simultaneously, performance wouid be at a crawl. Most 
multitasking programs do their best work if no more than four 
virtual machines are active at any one time. 


DOS (50K) 





ing programs divide the 


Beyond 1 Megabyte 







¥ideo memory (4K to 256K, 
depending on mode) 

















used, and even though these programs are 
Starting to exploit them, they still have 
plenty of room to grow. 

Reviews of the five multitasking pro- 
grams follow. To test them, PC Labs took 
an IBM PS/2 Model 80, loaded it with 
8MB of RAM (you'll need at least 4MB to 
do effective multitasking), and set up true 
tiviltitashing Systems with tach Multitask- 
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WHAT ABOUT UNIX? 


Unix is the most important multiuser operating system available today, but a 
mature OS/2 may block its migration to office desktops in the 1990s. 


nix offers a multitasking altemative 

to both OS/2 and the various MS- 
DOS derivatives. Opinions vary widely, 
however, on whether Unix poses a seri- 
ous threat to the eventual transition of 
most users from DOS to OS/2. 

On the one hand, partisans of OS/2 
claim that their system is the natural suc- 
cessor to DOS. They say that even 
though it will take some time, OS/2 will 
surely emerge as the dominant operating 
system on the desktop and that Unix will 
stay in its niche. 

Advocates of Unix point to its estab- 
lished position as the dominant operating 
system for high-end workstations. In 
fact, IDC, a market research firm, esti- 
mates that at the end of 1987, 76 percent 
of workstations were running Unix (as 
opposed to 0.8 percent of the PCs, or 
120,000 machines). Unix aficionados 
boast that as personal computers gain the 
speed, power, and memory of technical 
workstations, Unix will spread onto of- 
fice desktops. To sort out these claims, 
we must recognize that Unix has played 
several different roles in the past and may 
play new ones in the future. 

Unix is, first and foremost, by far the 
most important multiuser standard oper- 
; ating system now and for the foreseeable 
future. It is the only real alternative to 
proprietary operating systems like MVS 
and VM for IBM mainframes or VMS 
for Digital’s VAX computers. 

The market for Unix-based multiuser 
systems is one of the fastest growing to- 
day. Unix will certainly continue to be 
the operating system of choice for newer 








and more powerful systems built around | 


multiple microprocessors. It is steadily 
gaining market share against the older 
proprietary operating systems and seems 
destined to be a dominant factor in mul- 
tiuser systems. 


PC 





Unix has also been used as the operat- 
ing system for high-end workstations 
based on the Motorola 68000 family of 
microprocessors. The large linear ad- 
dress space of the 68000 made it prefera- 
ble to the earlier Intel chips such as the 
8086 and 80286 for workstation develop- 
ers. Typically aimed at scientific or tech- 
nical applications, these workstations 
were Unix-based largely because Unix 
was already available for the Motorola 
architecture, having been developed for 
multiuser systems based on the 68000. 

Multiuser Unix systems were typical- 
ly character oriented, supporting multi- 
ple terminals in business applications. 
They were predominantly multiuser and 
only incidentally multitasking. 

Workstations required fast, high-res- 
olution graphics for only a single user. 
But since a multiuser operating system 
like Unix is necessarily multitasking, 
too, Unix also served as an adequate 
foundation for workstations. Starting 
with a Unix base, workstation vendors 
built sophisticated graphical user inter- 
faces on top of it that were similar to but 
in some cases more powerful than those 
of the Apple Macintosh and the DOS and 
OS/2 Presentation Manager. 


SHARP SEPARATION Workstations 
based on the 68000 could not easily run 
software for Intel-based IBM and com- 
patible MS-DOS systems. So the DOS 
PC world and the Unix workstation 
world were sharply separated by their 
different architectures. The Intel 80386 
processor changed all that because its vir- 
tual machine capability makes it possible 
to run DOS virtual machines in a Unix 
environment. Innovative workstation 
vendors like Sun were.quick to realize the 
potential of the 386. By offering 386- 
based Unix systems that can run DOS un- 











der Unix, Sun hopes to capture current 
MS-DOS desktops that might otherwise 
go to OS/2. 

The powerful graphical user inter- 
faces based on Unix on high-end work- 
stations offer a serious alternative to 
OS/2 and the Presentation Manager. The 
growing acceptance of Unix as the defin- 
itive standard for multiuser PC-based 
systems lends additional credibility to the 
Unix alternative. Nevertheless, OS/2 has 
many advantages. Unlike Unix, it is de- 
signed to be a multitasking single-user 
operating system. It has a very clean set 
of interprocess communication capabili- 
ties, for example. And Unix still carries a 
lot of baggage from its multiuser heri- 
tage. Those few real advantages that it 
has over OS/2 (such as a more capable 
file system) are likely to be short-lived as 


| future versions of OS/2 are released and 


accepted. 

Still, I wouldn’t rule out the possibili- 
ty that Unix may prove to be a winner on 
the office desktop. That outcome, while 
not probable, is certainly possible. 
Should OS/2 have performance prob- 
lems or prove buggy, should updates be 
slow in coming, or should IBM and Mi- 
crosoft have a falling-out over OS/2’s fu- 
ture, then Unix might end up a successful 
dark horse. 

Having said all that, I'll still bet on 
OS/2. OS/2 is where most of the action is 
for software developers. It’s got what it 
takes for the PC-based world of the 
1990s. I don’t think IBM and Microsoft 
are going to stumble in the stretch. Yet 
unless they do, Unix won’t have a much 
bigger impact on office desktops in the 
next decade than it did in the last. 
—wWilliam F. Zachmann 
William F. Zachmann is a contributing 
editor of PC Magazine. 
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QNX®: Bend it, shape it, any way you want it. 


ARCHITECTURE If the micro world were 
not so vaned, QNX would not be so suc- 
cessful. After all, it is the operating system 
which enhances or limits the potential 
capabilities of applications. QNX owes its 
success (over 75,000 systems sold since 
1982) to the tremendous power and flexibility 
provided by its modular architecture. 


Based on message-passing, QNX is radi- 
cally more innovative than UNIX or QS/2. 
Written by a small team of dedicated 
designers, it provides a fully integrated 
multi-user, multi-tasking, networked oper- 
ating system in a lean 148k. By compansen, 
both QS/2 and UNIX, wnitten by many hands, 
are huge and cumbersome. Both are ex- 
amples of a monolithic operating system 
design fashionable over 20 years ago. 
MULTI-USER QS/2 is multi-tasking but 


NOT multi-user. For OS/2, this inherent 
deficiency 1s a serious handicap for ter- 


THE ONLY MULTI-USER, MULTI-TASKING, NETWORKING, REAL-TIME OPERATING SYSTEM FOR THE IBM PC, AT, PS/2, 














Multi-User 10 (32) serial terminals per PC (AT). 
Multi-Tasking 64 (150) tasks per PC (AT). 
Networking 2.5 Megabit token passing. 
255 PC's and/or AT's per network. 
10,000 tasks per network. 
Thousands of users per network. 


4,250 task switches/sec (AT). 


Fast intertask communication 
between tasks on any machine. 


Real Time 


Message 
Passing 











Quantum Software Systems Ltd, «Kanata South Business Park °175 Terrence Matthews Crescent: Kanata, Ontario, Canada-K2M 1W8 


ONX sa regestornd trademark of Gunntumn Sofware Systorns Lit 


minal and remote access. QNxX is both 
multi-tasking AND multi-user, allowing up 
to 32 terminals and modems to connect to 
any computer. 


INTEGRATED NETWORKING Neither 
UNIX nor QS/2 can provide integrated 
networking, With truly distnbuted pro- 
cessing and resource sharing, QNX makes 
all resources (processors, disks, printers 
and modems anywhere on the network) 
available to any user. Systems may be 
single computers, or, by simply adding 
micros without changes to user software, 
they can grow to large transparent multi- 
processor environments. QNX is the main- 
frame you build micro by micro, 

PC's, AT’s and PS/2’s QS/2 and UNIX 
severely restnct hardware that can be used: 
you must replace all your PC’s with AT's. In 
contrast, QNX runs superbly on PC's and 
literally soars on AT’s and PS/2’s, You can 


CCompiler Standard Kemighan and Ritchie. 

Flexibility Single PC, networked PC's, 
single PC with terminals, 
networked PC’s with terminals. 
No central servers. Full shanng 
of disks, devices and CPU's. 

PC-DOS runs as a QNX task. 

From US $450. 

Runtime pncing available. 


Pc-DOS 
Cost 
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run your unmodified QNX applications on 
any mix of machines, either standalone or 
in a QNX local area network, in real mode 
on PC's or in protected mode on AT's. 
Only QNx lets you run multi-user/multi- 
tasking with networking on all classes of 
machines. 

REAL TIME ONxX real-time performance 
leaves both QS/2 and UNIX wallowing at 
the gate. In fact, QNX is in use at thousands 
of real-time sites, right now. 

DOS SUPPORT QNX allows you to run 
one PC-DOS application at each 
computer on a QNX network. With OS/2, 
128K of the DOS memory is consumed 
to enable this facility. Within QNX pro- 
tected mode, a full 640K can be used for 
PC-DOS. 

ANY WAY YOU WANTIT ONx has the 
power and flexibility you need. Call for 
details and a demo disk. 


THE HP VECTRA, AND COMPATIBLES. 


diskette, please telephone (613) 591-0931. 


‘The UNIX Operating System « a regmtored trademark of ATT IBM PC, AT XT and PS? PC-DOS and OS/7 are tractemarks of international Duuness Machines. HP and Vecwa are regatered trademarks of Hewlett-Packard Company 


For further information or a free demonstration 
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ing program. By running PC Labs bench- 
mark tests on each of the virtual machines 
created in memory, we learned how these 
machines perform and how the addition of 
more virtual machines slows the perfor- 
mance of the whole system. In addition, 
testing applications with dBASE Ii! Plus, 
Lotus 1-2-3, WordStar 4.0, Relay Gold, 
and SideKick Plus exposed some erratic 
behavior when several of these programs 
werfe operating in virtual machines simul- 
taneousl y.—Stephen R. Davis 


Stephen R. Davis is a systems programmer 
based in Greenville, Texas. He is a fre- 
quent contributor to PC Magazine and is 
the author of Multitasking Operating Sys- 
tems and DESQview (M&T Books). 


Concurrent DOS 386 

Think of Concurrent DOS 386 from Digi- 
tal Research as a software chameleon. It’s 
a multiuser operating system that makes a 


mics DOS but has its roots in venerable 
CP/M. 

The basic $395 version of Concurrent 
DOS 386 allows the simultaneous execu- 
tion of up to eight programs among up to 
three users. A $495 version of the operat- 
ing system supports up to ten users and 22 
simultaneous sessions. 

Though the software box says that the 
program can run up to 255 virtual 8086 
programs simultaneously, the more realis- 
tic number of simultaneous user applica- 
tions (standard DOS programs that you 
can run at the same time) is much small- 
er—in a single-user system, the practical 
limit is four. 

Although Concurrent DOS 386 is an 
Operating system that can be used without 
DOS— it will format your hard disk and 
will even support individual partitions up 
to 5] 2MB—it can be installed in conjunc- 
tion with DOS without altering any files 
you already have installed. During its 
automatic installation process, it obedient- 
ly copies itself to an ordinary DOS subdi- 
rectory. When your system boots up with 














workable multitasking environment. It mi- | 
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Unlike PC-MOS/386, the other multitasking/ multiuser package we tested, Concurrent DOS 





386 puts its virtual machines into windows and allows color customization of each window. 
Across the bottoni of the screen are listed the names of the applications running in each virtual 
machine. The highlighted application is running in the foreground. 


Concurrent DOS 386, it even gives a spe- 
cial prompt at boot-up time asking whether 
you want to run it or DOS. 

When Concurrent DOS 386 is active, 
you can indiscriminately run either DOS or 
CP/M 86 applications. It executes .CMD, 
.COM, .EXE, and .BAT files, in that or- 
der of preference. In addition, Concurrent 
DOS 386 can read, write, and format both 
DOS and CP/M 86 disks. 

Although the system can address any 
byte within the 4-gigabyte range of the 
80386 microprocessor, the full extent of 
that range is not useful. In fact, a full- 
blown, single-user multitasking system 
with four 640K DOS sessions requires 
only about 2MB. Memory above that can 
be used solely as expanded memory with 
applications that can use it. Concurrent 
DOS 386 provides its own expanded mem- 
ory emulation, limited to support for EMS 
3.2 and EEMS in the current version of the 
Operating system. 

Concurrent DOS 386 treats the four 
sessions it allows as virtual machines. 
Each one is given its own blank screen 
equipped with little more than a system 








Prompt. One session is special in that it op- 
erates in the foreground, accepts keystroke 
input, and by default takes over the entire 
visible screen. Other sessions lurk in the 
background, usually invisibly, where they 
may execute concurrently or just idle along 
inactively, waiting for their chance in the 
limelight. 

Each session is independent and can 
Tun its own applications, even TSR pro- 
grams. Like a string of old-fashioned 
Christmas lights, however, when one ses- 
sion goes down, they all go down. You | 
cannot reboot the individual sessions sepa- | 
rately. 





EASY SHIFTING On the positive side, 
Concurrent DOS 386 shifts each one of its 
four sessions into the foreground with 
alacrity. Just press Alt and a number on the 
numeric keypad, and the application as- 
signed to that window snaps on-screen. At 
the system prompt, Concurrent DOS 386 
uses display line 25 to show you what ap- 
plications are executing in each of its ses- 
sions. 

To automate your everyday use of Con- 
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Create a 3.5" 
Micro Diskette 


~ with Via alice 


protection against 

a hostile world. 

You're covered.BASF molds [75 
the rigid plastic jacket ofits . 
3.5” Micro Diskette to itsown 3‘ 
specifications, providing — 

Wigs Uigerciv ef ee)iz ele anielg 

the flexible disk within. Call 
800-343-4600 forthe name @ 
of your nearest supplier. 


The Spirit of Innovation. + « 


ON). Se 


What looks like DOS, 
acts like DOS, 
is easy like DOS, 
can hook everybody up 
and keep em hopping 
from program to program, 


and costs less than 
an office chair? 
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(and already avail 


If you can afford a nice leather 
chair for your office, you can 
afford a multi-user, multi-tasking 
operating system that’s just as 
comfortable to use. 

PC-MOS incorporates break- 
through technology that allows 
you to fully harness the power 
and capabilities of 80386-based 
computers, while maintaining 
the compatibility and ease of 


use of DOS. So now you can 
have up to 25 inexpensive ter- 
minals driven by a single 80386 
processor. You can continue to 
use your favorite software pro- 
grams like Lotus 1-2-3" dBASE 
III" and WordPerfect” and you 
can keep using those familiar 
DOS commands like DIR and 
COPY. You can even run all those 
terminals as a single cluster 


Gp - 


THE SOFTWARE LINK 





3577 PARKWAY LANE « NORCROSS, GEORGIA 30092 
INSIDE GEORGIA: 404-448-5465 © FAX: 404-263-6474 


PC-MOS is a trademark of The Software Link, Inc. All other brand names are the trademarks of their respective holders. 
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le) PC-MOS. 


connected to a Novell server. 

PC-MOS comes in single, 
five and 25-user versions starting 
at $195. Your satisfaction is 
guaranteed or you get a com- 
plete refund. 

For more information about 
PC-MOS and the name of the 
authorized dealer nearest you, 
call 1-800-451-LINK. Then you 
can sit back and relax. 
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current DOS 386, each of its sessions can 
be assigned its own startup file that func- 
tions as the equivalent of DOS’s AU- 
TOEXEC.BAT file. The overall operating 
system uses its own version of CON- 
FIG.SYS to load device drivers and con- 
figure itself. 

Once you’ve booted Concurrent DOS 
386, you can run both text and graphics ap- 
plications as you would under DOS; how- 
ever, most of the operating system’s spe- 
cial features are limited to text mode only. 
You can run exactly one graphics applica- 
tion, which must execute in the foreground 
with the entire screen of your display de- 
voted to it. 

Text-mode applications can run either 
using the full screen or in smaller, overlap- 
ping windows. Unlike Windows/386 or 
DESQview, however, windows don’t oc- 
cur naturally with Concurrent DOS 386. 
They must be specifically set up. 

To support programs that make calls to 
the DOS command processor, COM- 
MAND.COM—which is not (and cannot 
be) part of Concurrent DOS 386—Digital 
Research supplies its own emulation pro- 
gram, CDOS.COM, which (like the setup 
utilities) must be run before you start any 
application that would otherwise make a 
call to COMMAND.COM. 


WINDOWING Windowing under Con- 
current DOS 386 requires more system 
setup using your choice of a menu-driven 


t 
Pe FP PEE 


|] Concurrent DOS 386, 


Monterey, CA 93942 

(408) 646-6464 

List Price: $395 

Requires: IMB RAM, 
2MB disk space (20MB recommended). 
In Short: A multitasking and multiuser alter- 
native operating system that traces its roots to 
CP/M. It’s twice as expensive as the special- 
ized multitasking systems and lacks some of 
the features that they offer. Background ap- 
plications tend to pop into foreground. Not 
copy protected. 
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program, WMENU, oracommand-driven 
program, WINDOW. With either utility 
you can scale, arrange, and set the colors 
used by the four Concurrent windows on 
the screen. 

Communications between windows or 
tasks under Concurrent DOS 386 are limit- 
ed to exchanging files, but Digital Re- 
search does include a utility that captures 
on-screen information to a file that can be 
read into other applications. Concurrent 
DOS 386 also allows you to interchange 
files between DOS and CP/M disks. While 
Concurrent DOS 386 does not permit di- 
rect communication between applications, 
this can be achieved through a tool kit sup- 
plied by Digital Research. 

Concurrent DOS 386 has no built-in 
file-locking scheme of its own and de- 
pends on individual applications to man- 
age and secure files from simultaneous ac- 
cess by different tasks. On the other hand, 
the program lets you password-protect 
disks, directories, and files. 

To bring the multiuser abilities of Con- 
current DOS 386 to life, you can connect 
up to two serial terminals to your 386 PC. 
A menu-driven setup program aids in mak- 
ing the connection. Each of the two termi- 
nals can run up to two text-mode DOS or 
CP/M applications. The DOS applications 
you want to run on terminals must be con- 
figured as if to run on a text-only mono- 
chrome display because Concurrent DOS 
386 offers no graphics support for termi- 
nal-based applications. 

Concurrent DOS 386 can handle up to 
five printers, three parallel and two serial. 
The real limit is the number of free ports in 
your system. For instance, if you have a 
terminal connected to one serial port and a 
modem to the other, you are limited to 
three parallel printers. Provisions built into 
the operating system prevent collisions be- 
tween print jobs from different applica- 
tions. 

To coordinate the use of printers with 
multiple sessions, Concurrent DOS 386 
uses a special program called the Printer 
Manager, which functions in both menu- 
and command-driven modes. The Printer 
Manager queues and formats (if you want) 
up to 254 print jobs to one or more printers. 
Rather than automatically intercepting the 
data stream bound for your printer, it 
works from disk files. 





386 Operating 
Systems: Summary 
of Features 


The following commentary analyzes some 
of the terms in this table’ of features. 


Multiuser capabilities Each of the 
operating systems reviewed here is a 
multitasking system, meaning that it can 
run more than one program concurrently. 
A multiuser operating system can support 
several users simultaneously. Of course, 
a multitasking system can also be 
multiuser. 


Allows rebooting individual virtual 
machines 80386 processing permits 
operation in real, protected, and virtual 
8086 mode. in virtual 8086 mode, 
individual sessions can be set up that run 
programs and generally act like stand- 
alone 8086 machines. (The maximum 
number of sessions is a function of the 
operating system and the memory 
available.) Some operating systems allow 
the individual virtual machines to be 
rebooted, as in a software Ctrl-Alt-Del 
warm boot, without interfering with the 
operation of the other “machines.” 


Allows user-customizable time slicing 
Multitasking takes advantage of the speed 
of computers by processing instructions in 
fractions of seconds, or time silices. If, for 
instance, each slice Is '/18 second, 18 
tasks could execute, one after another, In 
a second of processor time. Some 
systems allow customizing the allocation 
of time slices to give more time to 
Important tasks. 


Uses DOS COMMAND.COM rather than 
proprietary COMMAND.COM Some 
commerciai software programs require 
COMMAND.COM to run. For this reason, 
most 386 operating systems either 
provide DOS COMMAND.COM or replace 
it with a proprietary program. 


Also included Note that all of these 
operating systems include utilities and 
device drivers, which are not mentioned in 
the table. 
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(Products listed in ascending price order) io 

om PG nm 

ah Microsoft Leh Concurrent 

DESQview 386 Windows/386 PC-MOS/386 VM/386 DOS 386 
SOFTWARE COMPATIBILITY 5189 $195 $195 $245 $395 
Uses LIM EMS 4.0 e re) e Cie fe) 
LIM EMS 4.0 driver provided e e) e) e) e) 
Runs under DOS e e ce) @ e) 
DOS version required 2.0 or later 3.0 or later N/A 3.0 or later ‘N/A 
Separate network version ; e e e - O ® 
Compatible network operating systems NetWare, 3+Share poetry) PC LAN, poo persia PCLAN, DRNET 

Program, 3+Share 
Runs under OS/2 1e) e) e) e) 1e) 
Runs with IBM BIOS e@ e e e ® 
Runs with Phoenix BIOS e e ® ® e 
Runs with Award BIOS @ @ ® @ @ 
Runs with other BIOS ® ® e @ e 
| OPERATIONAL FEATURES | FEATURES : 
Maximum number of windows 255 Limited by expanded N/A N/A 4 
memory 

Cut-and-paste feature @ ® @ e) @ 
File sharing between tasks @ @ @ ® @ 
Password protection 1) ® ® 1) ® 
Multiuser capabilities 1) e) ® oO ® 
Maximum number of users 1 25 1 10 
Maximum number of concurrent sessions 255 Limited by memory —Limitedby memory 32 22 
Allows rebooting Individual virtual @) ie) 1@) @ 1e) 
machines 
User-customizable time slicing e ie) @ ® e) 
Print spooler 1e) ® ® e) @ 
File locking e (@) e e @) 





| DOSFEATURES ——_—_sid FEATURES 





Allows simultaneous DOS use @ @ ® @ e) 
Allows simultaneous OS/2 use @) 1e) 1) Oo ie) 
Replaces DOS o) o) ® o) @ 
Uses DOS COMMAND.COM rather e e e) @ 8) 
than proprietary COMMAND.COM 

Allows standard DOS commands @ @ @ @ @ 
Reads and formats DOS disks e ® e @ e 





ALSO INCLUDED 
Automatic installation routine 
On-line help 
Context-sensitive help 
Indexed documentation 
Tutorial 

Free technical support 


a —Editor's Choice @—Yes O—No 
N/A—Not applicable: product does not have this feature. 


@oe2ee0e080 
@#e20e0e8 
@o@eodoeod 
@e2ee 6 @ 

e@e@e¢ 0 


@(90 days) 
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Although you can use Concurrent DOS 
386 to give your 80386-based PC multi- 
tasking abilities, it’s at its best when used 
simply to shift between sessions devoted to 
a full screen. Not only is its windowing 
confusing for the casual user, but it also 
does little to protect the screen from the in- 
trusion of background applications. Espe- 
cially missed is the ability to virtualize vid- 
eo memory (and so keep programs with ill- 
behaved video under control), which is 
promised for Version 3, due out soon. 


SHARING RESOURCES When it 
comes to sharing system resources, Con- 
current DOS 386 is strictly a time-slicing 
system that devotes '/eo of a second to each 
of its applications before moving on to the 


¢ 
As a multitasker, 
Concurrent DOS 386 
is strictlya 
time-slicing system. 
Sd 


next. The division is equal among execut- 
ing applications, so filling all four win- 
dows with running programs cuts perfor- 
mance by about 75 percent. 

As shipped, Concurrent DOS 386 
doesn’t even suffer that amount of degra- 
dation. Although sold as a multitasking 
system, straight from the box it does only 
context switching. When you switch a pro- 
gram into the background, Concurrent 
DOS 386 defaults to suspending its opera- 
tion. To keep a program running in the 
background, you must issuea specific SUS- 
PEND=OFF instruction in the window in 
which you want to run the application. 

Keeping background applications 
tumed off hides one of the bigger short- 
comings of Concurrent DOS 386: that 
Concurrent does not do a very good job of 
protecting the foreground display from ill- 
behaved applications that write directly to 
video memory. 

This inept screen handling changed 
real-world use of Concurrent DOS 386 
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into a travesty during testing. Whenever 
Lotus 1-2-3 was set calculating in the back- 
ground, it would punch through whatever 
application was on top. First one cell 
would appear, then another, then maybe a 
whole block until the screen was obliterat- 
ed by an unresponsive spreadsheet: al- 
though the screen was pure /-2-3, the con- 
trols remained with the foreground 
application. The only way to discern how 
slow the system became when /-2-3 bar- 
reled along in the background was to note 
errant cells poking through more lackadai- 
sically. 

Other applications were bothersome 
but not quite as unusable in the back- 
ground. For instance, WordStar printed in 
an unseen session without making its pres- 
ence known (other than for slower system 
response) until it finished. Then a block 
from WordStar would punch through as its 
invisible background screen was updated 
to show that printing was done. 

With well-behaved applications run- 
ning in the background, the linear degrada- 
tion of the system’s response was readily 
apparent as tasks were heaped on. By the 
fourth application, the 80386 test system 
seemed as sluggish as a standalone XT. In 
fact, in PC Labs testing, Concurrent DOS 
386 was among the slowest of the environ- 
ments tested. 

If you want the DOS and CP/M features 
of Concurrent DOS 386, you may want to 
keep its SUSPEND feature on and use it 
chiefly as a context-switching environ- 
ment. For true multitasking, you'll find 
more features, lower prices, and easier use 
elsewhere. 






DESQview 386 
DESQview 386 is the combination of two 
Quarterdeck Office Systems products: 
DESOQview (Version 2.2) and QEMM-386 
(Version 4.2). But the $189 DESQview 
386 is more than a simple sum of its parts, 
and it rates as one of the top 80386-based 
operating environments. 

DESQview itself is an operating envi- 
ronment that permits several standard 
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DES@Qview 386 
Quarterdeck Office 
Systems 

150 Pico Blvd. 
Santa Monica, CA 
90405 


(213) 392-9851 

List Price: $189 
Requires: 640K RAM, 300K disk space, 
DOS 2.0 or later. 
In Short: A text-based, multitasking DOS 
enhancer that is simple to install and operate. 
Behaves well with most DOS applications 
and maintains its speed fairly well under 
heavy program loads. An excellent main- 
stream tool. Not copy protected. 
CIRCLE 696 ON READER SERVICE CARD 








DOS applications to run simultaneously, 
one in the foreground and the rest hidden in 
the background or in on-screen windows. 
Thus, DESQview stands out among 80386 
environments in that it does not require an 
80386 microprocessor and can multitask 
on any system. On unadorned PCs and 
ATs, only the DOS 640K area can be used 
for true multitasking, but the addition of an 
EEMS or fully supported LIM 4.0 board 
will let even non-80386 systems run mega- 
bytes of programs at once. 

QEMM-386 is an expanded memory 
manager for 80386 microprocessors that 
eliminates the need for special memory 
hardware, converting ordinary extended 
memory into the enhanced expanded 
memory that DESQview uses for its multi- 
tasking. In addition, QEMM-386, which 
sells alone for $59.95, can add ROM shad- 
owing to systems that lack it, extend the 
DOS memory area, and run TSR programs 
outside the DOS 640K range. 

The DESQview/IQEMM-386 pair can 
handle up to 255 simultaneously executing 
applications, but the more practical limit of 
the package is the nine-window maximum 
it can display on the screen. The real limit 
on what you can do with DESQview is 
based on the amount of system memory 
you can afford. 

Each window in DESQview gives a 
look at an independent virtual machine. 
Windows overlap, and you’ll notice that 
applications can be completely buried 
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XyWrite II Plus 


makes powerful word processing 


a piece of cake, 





New A La Carte menus let you use the 
power of XyWrite II! Plus right from the 
start. A single keystroke produces a menu 
of logical options. Simple choices achieve 
sophisticated results, 

ALa Carte menus are an altemative to 
XyWrite’s command system. They let you 
go to work immediately while reinforcing 
the commands and reducing the learning 
curve. They also provide help for the task 
at hand. 

Unlike other menu systems, you can 
choose to work with A La Carte or with- 
Out it. After all, when you know exactly 
what you want, you don't need to consult 
amenu. 


w XYQUEST 


For product & dealer information contact: 
XYQUEST, Inc. 

44 Manning Road, Billerica, MA 01821 
(508) 671-0888 


: 


#1 RATED ADVANCED 
‘WORD PROCESSOR, 1986 
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16K bytes 
16 records 


buffer Size 
No. Records: 


File Creati p2—BenchZ3i 
fe Writialr of repetitions t1-9) 


1 


le Readiale data before writing tY/M): ¥ 


Write: 
| buf Fer Size: 


ime For farge r 


512 bytes 


ho. ie phd 


File Creaffater disk drive to test 


File WritiMumber of repetitions t1-3) 
| File ReadfiChange data before writing t 
id Write: 


intial File Creation: 
intial Fife Writing: 
intial Fife Reading: 
im Flie Write 


im File Read 
time For t 


st 





Help for DESQview 
Quit DESQvi 


9.12 sec 
17.41 sec 
8.84 sec 
17.79 sec 


DESQview 386 is one of the three programs we evaluated that gives yoa windows into all the 
virtual machines you' ve created as they are runnng. Control of the windows is handled by a 
simple menu that includes some of DESQview’s cut-and-paste functions and on-line help. 


while they continue to execute. 

DESQview 386 requires only about 
300K of disk space for the program and all 
its accompanying support. In operation, 
the system is even more compact. QEMM- 
386 steals only 1.5K of conventional 
RAM. DESQview itself now imposes only 
10K of overhead on each of its virtual ma- 
chines, invisibly stealing about 65K more 
from the extended addressing area; it’s the 
only multitasker that accomplishes that 
trick. 





STRETCHING MEMORY DESQview 
helps you get more from the memory in 
your system by sharing DOS between 
memory partitions. That is, you need only 
one block of physical RAM for any num- 
ber of copies of DOS running in your sys- 
tem. All partitions address this same phys- 
ical memory when using DOS code. 
However, this DOS area is mapped into 
each partition, and its size must be sub- 
tracted from the 640K of memory that’s 

| useful to programs. 
One of DESOview’s Nalimarks 18 its 
ease of installation and operation with 
most applications. Both QEMM-386 and 











DESOview itself include automatic instal- 
lation programs that merely require you to 
answer a few questions. DESQview auto- 
matically searches your hard disk for ap- 
plications it knows about and sets itself up 
to operate them within windows whether 
the programs are well- or ill-behaved. 

Once loaded, DESQview runs in the 
background, ready to pop on the screen 
with a press of the Alt key. Almost instant- 
ly, an initial menu pops out on the upper 
right of the screen; another keypress will 
open a window and start an application. 
An additional keystroke may be required 
to pop another application into the fore- 
ground or execute an intemal DESQview 
function. The system is easier to use than 
DOS and is entirely menu driven using 
moving bars that you select with cursor 
keys, a mouse, or the first letter of a com- 
mand. 

To make DESQview even simpler to 
manage, you can start it automatically 
from your system’s AUTOEXEC.BAT 
file, then use DESQview's own script sys- 
{enirto Wad and Tun applications itr its idl 
tiple windows. DESQview scripts are es- 
sentially keyboard macros that the 











environment memorizes in a learn mode, 
transcribing your keystrokes to play back 
whenever you want. You designate one 
script to execute when DESQview is load- 
ed and assign a startup script to each win- 
dow. For example, you can have DESQ- 
view automatically poll an e-mail system, 
pull out data, dump it into a spreadsheet, 
and graph the results. 

Graphics used to throw earlier versions 
of DESQview for a loop. Almost any pro- 
gram that played with individual pixels 


| had to either commandeer the entire screen 


or humbly spin its wheels in the back- 
ground. DESQview now virtualizes the 
memory devoted to any standard video 
adapter all the way up through VGA. 
Although still primarily text-based, 
DESQview now allows graphics applica- 
tions to appear in windows. Switch from 
text-only displays to mixed text and graph- 
ics, and DESQview converts the whole 
screen to graphics mode and simulates text 
mode where appropriate. Operations slow 
down somewhat, and colors may take on 
an odd look with some archaic display sys- 
tems (for instance, CGA), but it works. 


DATA INTERCHANGE DESQview al- 
lows data interchange between its win- 
dows using an elaborate cut-and-paste sys- 
tem that lifts information from the screen 
displayed by one window and types it into 
another, even reformatting the data along 
the way. This feature, together with 
DESQview’s built-in auto-dialer, lets you 
automatically call any phone number you 
can display on the screen. 

Programs written with DESQview’s 
own application interface can share data by 
exploiting a more sophisticated ‘‘Scis- 
sors’’ mode, which preserves both the con- 
tent and the structure of information when 
it is transferred between windows. 
(DESQview offers several utility programs 
that take advantage of this feature.) Files 
can also be shared between windows when 
the need ariscs. 

While DESQview allows the use of 
multiple printers—and different windows 
can output to different printers concurrent- 
ly—print jobs are not protected from one 
another. If two DESQview applications try 
{OUSt ThE Saiiie printer Simmaitanicuwsty, Wit 
data streams will tangle into an indecipher- 
able mess. 
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FocalPoint. 


The versatile peripheral 


sharing device. 


| Computerizing your office seemed like a good idea. 
You purchased your first personal computer. That one 
| PC turned into two. Then three. You added a printer. 
Then a plotter. 
| It didnt seem important at the time that they all be 
from the same manufacturer. 
The trouble with multivendor peripherals and com- 


ss puters is that they weren't 

t=) designed to talk to each other. 

| Qo = = mie Plus™ is an 
Pcie t port buffering device 

| E 7“ which allows multivendor 
= desktop computers to trans- 
€>» _ fer files, easily. Share printers. 
| Or send output toany printer, 


plotter, modem, or other peripheral at any time. Allata 
fraction of the cost of anew system. 
| Data can be processed as fast as 2,000 cps, making 
your computers available for another productive task 
long before your printers have finished printing the last 
one. And with up to one megabyte of RAM FocalPoint 
Plus handles the longest print jobs from multiple users 
simultaneously. 
In addition to its printer, buffer, and sharer features, 
| FocalPoint Plus gives you the advantages of a Sub-LAN 


by providing a cost-efficient hardware solution for inte- 
grating computer systems. 

When tied into an existing LAN, it eliminates print- 
ing delays, supports multiple printers from a single port 
and permits you to share printers more effectively. 

dditionally, FocalPoint Plus provides mailmerge 
and multicopy capabilities as well as Resource Net, 
a sophisticated message/mail function allowing instruc- 
tions, requests or notes to be sent to a mailbox for 
viewing or printing. 

There's no longer any reason to settle for a costly con- 
nectivity solution. FocalPoint Plus is 


just one member ofan entire family ,|O° Ab °° 1S 


of connectivity products tt aay 
from Wespercorp, offering FOCALPO a 
the most cost effective way ey 2 
to guarantee that your PCs i ih a 
and peripherals maintain { f\.. id 

ane i ee 
an ongoing dialogue. — 


ViESPERCORP 


17032 Murphy, Irvine, CA 92715 
714-261-0606 
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PC Slices of Time 





Approxtmately 1 second 


DES@Qview supports only two serial | 
ports, and potential conflicts are left for 
you to manage. Though DESQview is de- | 
signed to allow the background operation 
of communication programs, you cannot 
swap software that uses a serial port out of 
active memory. 

A new feature to this latest version of 
DESQview gives you a choice of four lev- 
els of protection for ill-behaved programs, 
selected on a program-by-program basis. 
Each greater level of protection traps more 
errors and slows performance while offer- 
ing greater security against conflicts and 
crashes. 

When an error occurs, you're given the 
choice of continuing, terminating the ap- 
plication, or rebooting the system. Tread 
warily if you choose Continue; the selec- 
tion crashed a test system when running a 
display benchmark program. DESQview 
windows are not individually rebootable 
(Ctrl-Alt-Del typed in a window will elim- 
inate the window). 

DESQview is written only with 16-bit 
instructions (so it can be compatible with 
8088 and 80286 machines), but it can pass 
along 32-bit instructions to your 80386. 
For instance, you can run Paradox 386 in 





tasking programs 
, take the ticks of 
the clock and 
“ allocate them 


conjunction with DESQview (if you have 
an 80386 machine). 


TIME SLICING When you start multi- 
ple programs running concurrently, 
DESQview operates as a time-slicing mul- 
titasking system. The factory default gives 
extra weight to the foreground application 
to improve system response. Normally, 
five ticks (each one "/is2 seconds, or 55 
milliseconds, long) are devoted to the fore- 
ground activity and three to each back- 
ground task. You can alter the ratio be- 
tween foreground and background time by 
using the advanced features menu of 
DESQview. Background operation also 
can be completely suspended. 

When equal time is given to all applica- 
tions, DESQview performs slightly more 
slowly than other 80386 multitasking envi- 
ronments but still substantially faster than 
the operating systems, particularly when 
heavily loaded. In testing, it degraded to 
about half speed when it was loaded with 
two executing applications. Additional 
tasks did not add substantially to the appar- 
ent slowdown. 

Running real-world applications, 
DESQview had a high-performance feel as 


4-Tick Allocations 
In default mode, multi- 





Ch) )} 


urning one 80: 
Into two, three, four, or 





long as we stuck with text mode. Its win- 
dows snapped right onto the screen. The 
handling of the actual application screens 
was not as smooth—fast scrolling of text 
screens appeared jerky even when only 
one application was active. 

DESQview encountered further prob- 
lems keeping track of the cursor mode. 
The cursor changed color, blinking rate, 
and even position several times as win- 
dows were switched. Most of the time it 
ended up as a flashing bar halfway up the 
character cell. 

When DESQview switched into graph- 
ics mode to allow a bit-mapped application 
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How can you see the effects of time 
slicing In action? DESQview 386 
defaults to time slices of about ‘/:e 
second (seen most clearly In the third 
clock above). Concurrent DOS 386 
defaults to much smailer time silces 

_ Of about '/eo second. As a result, 
DESQview 386 works in short bursts.-.. 
that appear fast but inconsistent, 
while Concurrent DOS 386 seems 
slower but smoother in operation. 





to share the screen with one written in text 
mode, some not-so-subtle changes affect- 
ed the image. The VGA test system shifted 
from 400-line text mode to 480-line graph- 
ics mode—the equivalent of 30 text lines 
on the screen—making both the text and 
graphic applications appear squashed. The 
aspect ratio of the graphics appearing in 
the window changed from 1.33 to about 
1.5. In addition, response time also slowed 
considerably as the environment incurred 
the extra overhead of converting the text to 
graphics mode. 

Forty-column text mode would appear 
only as a full-screen image. Attempting to 








Customized 
Time Slicing 


DESOview 386, PC- 
MOS/386, and VM/ 
386 allow the user 
_ to customize time 
~ slicing so that 
applications 
needing more 
processing 
| time can have 
it, even while 
other applica- 
tions are simul- 
taneously active. 


put 40-column text in a window caused 


of these trials, the graphic image could not 
be retrieved from the gray. 

DESQview attempted to keep the cursor 
or screen activity in a visible part of each 
window, scrolling the application behind 
the window horizontally or vertically as 
necessary. When small background win- 
dows peeked out to show applications that 
wrote to various places on the screen— 
such as filling in random /-2-3 cells— 
the image in the window shifted back and 
forth in a way that was both reassuring and 
distracting. 

When a repeated series of calculations 
was carried out on one or more copies of 
1-2-3 or BASIC, the multiple-tick-based 
time slicing of DESQview became appar- 
ent. The calculations were carried out in 
discemible bursts. Nevertheless, data in- 
put to the foreground application appeared 
unaffected by this intermittent operation, 
and the foreground program accepted 
characters smoothly no matter how many 
applications were simultaneously execut- 
ing in the background. 

Most of the oddities observed while 
running DESQview occurred in modes that 





| would probably not be used in business 
DESQview to mask the screen. During one | (for instance, 40-column text). Overall, 












the environment was well behaved. 

DESQview ranks among the most ma- 
ture multitasking environments available 
with excellent support for a wide variety of 
DOS applications. If you stick with main- 
stream programs, DESQview can actually 
simplify your life while letting you wield 
real multitasking power. 


Microsoft Windows/386 
Microsoft Windows/386 is the pinnacle of 
development for Microsoft’s graphics- 
based operating environment. It brings to- 
gether point-and-shoot control, pull-down 
menus, and the ability to run applications 
written specially for Windows, as well as 
standard applications that run merely un- 
der DOS. Windows will operate with DOS 
versions between 3.1 and 4.0 inclusive. 
As the name of the $195 program im- 
plies, Windows divides both the screen and 
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level of multitasking, too. 


Ithough you can’t squeeze all the 

features of an 80386 from a PC 
based on an 80286 microprocessor, you 
can get a taste of multitasking by exploit- 
ing the advanced features of many pro- 
grams, special operating environments, 
and hardware add-ons. At far less cost 
than buying an 80386-based computer, 
you can make your PC do two or more 
things at once—or at least seem to. Here 
are some of the alternatives: 


EXPLOIT SOFTWARE FEATURES 
The easiest way to start multitasking is to 
exploit the power of the software you al- 
ready own. A growing trend among bet- 
ter commercial applications is an option 
to run a program from within a program, 
typically by ‘‘shelling out’’ to DOS. The 
programs exploit a feature of later ver- 
sions of DOS to create an environment 
within an environment by running a sec- 
ond copy of the command processor 
shell, COMMAND.COM. 

Although this mode of operation does 
not permit true multitasking—the under- 
lying application puts one task on hold 
while you shell out to the new one—it 
does permit you to leave one task for an- 
other and return to the exact place where 
you left off, an ability called context 
switching. The penalty you pay is in 
memory. You'll have two programs 
loaded at once, both vying for the limited 
640K resources available to DOS. 


TSR UTILITIES A wide variety of 
terminate-and-stay-resident (TSR) utili- 
ties permit the same context-switching 
abilities with a couple of advantages. 
With TSR programs like Borland’s Side- 
Kick, you need make only a keystroke or 
two to switch contexts, popping in and 
out of the resident utility. You can even 
load several TSR programs and shift be- 


PC 





MULTITASKING WITH A 286 


386-based PCs aren’ t the only ones that can split themselves into several little PCs. 
Given the right assistance, your 286-based machine can achieve a certain 


tween them with a few keystrokes. 

In addition, most TSR programs and 
their data remain unchanged in memory 
even as you load and unload other appli- 
cations at the DOS prompt. Every time 
you switch into the TSR utility, you can 
be exactly where you left off before. Or 
you can hold data in the TSR program as 
you change the underlying application, 
allowing you to move data between dif- 
ferent applications. 

The principal problem with TSR pro- 
grams, background utilities, and context 
switching is RAM cram: both the pro- 
gram you put on hold and the TSR utility 
remain lodged in memory. As with shell- 
ing out of a program, you need enough 
RAM to accommodate both the underly- 
ing application and all the TSR programs 
you load. Worse, TSR programs can 
conflict with one another, preventing 
their simultaneous use. 


SOFTWARE CAROUSEL Another 
way to have context switching is through 
programs specifically designed to supply 
it. Preeminent among these programs, 
Software Carousel from SoftLogic Solu- 
tions also solves some of the RAM drain 
because it can save your inactive applica- 
tions and your place in them in extended, 
expanded, or virtual (disk-based) memo- 
ry. The program allows you to shift from 
one DOS application to another at the 
press of a key, always keeping your place 
when you switch back. Contact Soft- 
Logic Solutions Inc., 1 Perimeter Rd., 
Manchester, NH 03101; (800) 272- 
9900, (603) 627-9900. List Price: 
$79.95. Requires: 128K RAM (256K 
recommended); DOS 2.0 or later. 


BACKGROUND PROCESSES Truc 
multitasking is more difficult to achieve 
because the control program must do 





more than move dead code around—it 
has to track several executing program 
threads simultaneously while constantly 
guarding against their interfering with (or 
attacking) one another. With the 80286 
microprocessor the problem is more dif- 
ficult than with the 80386 because the 
older chips leave memory management 
and other troublesome issues to the con- 
trol program rather than handling them in 
hardware. 

One way around the problem is to del- 
egate the responsibility for controlling 
background operation to the application 
itself. Such background processes take 
advantage of the same DOS facilities as 
TSR programs but use them to different 
effect. They actually execute invisibly, 
without demanding your attention. One 
good example is Lotus Express, which 
handles the sending and receiving of your 
electronic mail while you work on your 
other applications. Of course, this tech- 
nique requires that the programs be spe- 
cially written for invisible background 
operation; it won’t help if you want to use 
your favorite DOS application in the 
background. 


DOUBLEDOS One minimalist means 
of multitasking standard DOS applica- 
tions is DoubleDOS from SoftLogic So- 
lutions. As its name implies, Double- 
DOS lets you run two independent DOS 
sessions on your PC using extended or 
expanded memory so that it can supply 
adequate amounts of RAM to each. Al- 
though it doesn’t give you frills like win- 
dows, you can run a compiler out of sight 
while you edit your next programming 
opus. Contact SoftLogic Solutions Inc., 
1 Perimeter Rd., Manchester, NH 
03101, (800) 272-9900, (603) 627-9900. 
List Price: $69.95. Requires: DOS 2.0 
or later. 
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DESQVIEW Regular DESQview 
(without the 386 appellation) expands 
further on the capabilities of Double- 
DOS. With well-behaved applications, it 
can give you true multitasking on an ordi- 
nary PC, working within the limits of its 
memory. With hardware support from an 
Enhanced Expanded Memory Specifica- 
tion or LIM 4.0 board, it can break the 
640K barrier and juggle several execut- 
ing DOS applications simultaneously. 
The shortcomings of using DESQview on 
a computer without an 80386 micro- 
processor are small—you lose some of 
the isolation between tasks and may be 
forced to shut down some less well-be- 
haved background operations. Contact 
Quarterdeck Office Systems, 150 Pico 
Blvd., Santa Monica, CA 90405; (213) 
392-9851. List Price: $129.95. Re- 
quires: 640K RAM, DOS 2.0 or later. 


MICROSOFT WINDOWS 2.0 Win- 
dows 2.0 can also give you a multitask- 
ing environment operating on any PC 
with sufficient memory. However, un- 
like Windows/386, Windows 2.0 allows 
true multitasking only with applications 
that are specifically written to its own 
software standard or that approximate it 
through good behavior. Windows 2.0.can 
be used effectively to create a context- 
switching environment with almost all 
DOS applications. Contact Microsoft 
Corp., 16011 N.E. 361h Way, Box 
97017, Redmond, WA 98073; (206) 
454-2030. List Price: $99. Requires: 
2MB RAM, DOS 3.1 or later. 


OSs? A true multitasking operating 
system, OS/2 was designed from scratch 
to execute multiple applications at a 
time. Unfortunately, OS/2 is very differ- 
ent from DOS and requires not only an 
80286 or 80386 microprocessor but also 












its own specially written programs to 
take advantage of its features. Its only 
concession to DOS is its compatibility 
box, which acts much like a single-user 
DOS computer and runs most DOS ap- 
plications (including some ordinary DOS 
multitasking environments). Contact 
your local authorized IBM dealer. List 
Price: $495. Requires: hard disk with 
SMB available space. 


ALL CHARGE CARD If software 
doesn't seem like the right solution for 
you, you can sidestep some of the hard- 
ware deficiencies of the 80286 with spe- 
cific add-ons for your system. By install- 
ing the ALL ChargeCard, you can 
endow just about any 80286-based com- 
puter with the paged-memory abilities of 
the 80386. Although by itself the 
ChargeCard won’t endow your 80286 
with multitasking capabilities, it will al- 
low you to run PC-MOS/386 on your 
80286 using a special driver (supplied 
with the ChargeCard but developed by 
The Software Link). Contact ALL Com- 
puters, 21 St. Clair Ave. East, #203, To- 
ronto, Ontario, Canada M4T 1L9;, (416) 
960-0111. List Price: $399. 


EXPANDED MEMORY Another 
hardware alternative is to add an expand- 
ed memory board to your 80286-based 
PC. These paged memory boards incor- 
porate their own memory management 
hardware. By paging blocks of memory 
into the real addressing range of your mi- 
croprocessor, these boards let your sys- 
tem address up to 32MB of RAM (under 
the latest standard). Enhanced Expanded 
Memory Specification (EEMS) and fully 
featured LIM 4.0 boards are designed to 
allow programs to execute in this paged- 
memory area (older LIM 3.2 boards are 
not).—Winn L. Rosch 











Microsoft Windows! 
386, Version 2.1 
Microsoft Corp. 
16011 NE. 36th Way 
Box 97017 

Redmond, WA 98073 
(206) 882-8080 

List Price: $195 
Requires; IMB RAM, 2MB disk space, 
DOS 3.1 or later. 

tn Short: A smoothly operatng. multitask- 
ing DOS enhancer that hampered only hy 
slow video response. Best for Window's- 
related applications like Microsoft Excel and 
Aldus’s PageMaker. Its menus und windows 
are slick and casy to operate. Should be used 
with a mouse. Not copy protected. 
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the underlying 386 system into partitions 
that act like windows into virtual machines 
(Windows/286, which first shipped in No- 
vember 1985, costs $99). 

According to Microsoft, you'll need at 
least IMB of RAM to get Windows/386 
running, and at least another megabyte to 
execute four 640K applications simulta- 
neously. A typical installation will require 
about 1.7SMB of hard disk space. 

Note that Windows/386 cannot make 
use of the virtual memory or demand-pag- 
ing capabilities of the 80386, which simu- 
Jates RAM using disk memory. If your 
system does not have sufficient RAM, you 
will bump into waming messages that pre- 
vent you from loading additional applica- 
tions. 

Windows/386 uses the conventional 
and extended memory in your system and 
ignores expanded memory. The environ- 
ment itself converts some of the extended 
memory available to it to LIM 4.0 memory 
that can be used by applications. You can 
specify the amount, if any, of extended 
memory used for this conversion. 

Each standard DOS application that 
you run under Windows/386 is given its 
own virtual machine with up to 640K of 
memory assigned to it. As in a real com- 
puter, however, some of that space must 
be shared with DOS. To conserve memo- 
ry, you can assign less than 640K to each 
memory partition. 

Applications that are specifically writ- 
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have one thing in common: 


DeskMate! 


The proven, user-friendly interface 


Good news! 


Now there’s a software system 
designed to make your PC- 
compatible computer easier to 
use than ever before. It’s the 
DeskMate® Graphical User In- 
terface, which leading software 
publishers are adopting to give 
their programs a friendlier look 
and feel. 


This new interface gives you 
a welcome uniformity in opera- 
tion. It’s easy to move from one 
program to another, and learn- 
ing new programs is a snap. 
Now, instead of spending time 
learning the peculiarities of a 
new program, you'll be getting 
more out of your computer! 


How does it work? 

Very well, thank you. The 
proven format of the DeskMate 
Interface uses pop-up dialogue 
boxes and handy pull-down 
menus to select operations. 
Function keys work similarly 


from program to program. Bold 
graphics make it easy to see 
what you’re doing—move 
around freely and make selec- 
tions with the keyboard, or use 
a mouse for “point and click” 
convenience. 


Look at what’s available. 


When you learn to use one 
program that uses DeskMate 
standards, you’re well on your 
way to knowing how to use a li- 
brary of software. Choose from 
great titles in everything from 
word processing and accounting 
to desktop publishing and home 
education. And whether you 
own one or a dozen DeskMate- 
based programs, you'll appreci- 
ate the DeskMate difference in 
ease of use. 


Make it easy on yourself. 

Join the revolution that’s set- 
ting new standards in user 
friendliness. Look for programs 
with the DeskMate logo! 





Also available: 
the software 
package that 
started it all! 
Discover the ease of 
use of the DeskMate 
User Interface with 
DeskMate Applications 


DeskMate: 


a el 





Software, a versatile 
collection of ten great 
programs. You get word 
processing, spread- 
sheet, commun- 
ications, database, 
graphics and more. 
Available at leading 
software dealers 
nationwide. 
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DeskMate 


User Interface by Tandy 


DeskMata Is a registered trad mark of Tandy Corporation. Company jogos used with permission. 
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you can share files between applications 
without a problem. In addition, Windows 
contains a clipboard to move information 
that one application displays on the screen 
to another application. To use the clip- 
board, you merely mark off a block of text 
from the screen, then make a menu selec- 
tion to copy it to the clipboard. 
Windows/386 allows you to share a sin- 
gle printer among a number of windows or 
assign individual printers to applications, 
up to the maximum number supported by 
system hardware. In addition, a print 
spooler utility accompanies Windows. 
This spooler works only with applications 
specially written for the Windows environ- 
ment, managing multiple simultaneous 
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Like DESQview 386 and Concurrent DOS 386, Microsoft Windows/386 displays the action of 
each virtual machine in its own window. As you multitask, the familiar Windows interface 
remains the same. Extras like the clock can be called to the screen, and each item can be moved 


and sized appropriately, 


ten for the Windows environment (either 
Windows 2.0 or Windows/386) can take 
advantage of all the advanced features 
built into Windows. These programs, 
which include former Editor’s Choices Mi- 
crosoft Excel, Aldus’s PageMaker, Mi- 
crografx Designer, and Micrografx’s 
Graph Plus, share a single virtual ma- 
chine, breaking through the 640K limit by 
means of the expanded memory provided 
by the environment. 


ODD RESULTS Windows/386 is com- 
patible with TSR applications but requires 
that they be nun from within a window. Al- 
though you can execute programs like 
SideKick before starting Windows, you're 
apt to get odd results. When nun from with- 
in a window, TSR applications are avail- 
able only when that window is in the fore- 
ground, removing some of the immediate 
pop-up-ability that makes most people fa- 
vor such applications. 

Microsoft does not believe that this sit- 
uation is a problem, particularly since 
Windows/386 boasts many utilities that du- 
plicate the function of popular pop-up pro- 
grams. Included are a calendar, a notepad, 











| 





a reduced-function word processor, a cal- 
culator, a small database, a clock, and a 
paint program. The Windows/386 package 
also features a disk-caching program, 
SmartDrive. 

The conversion of Windows to the 386 
environment is quite successful. Applica- 
tions running in the multitasking DOS en- 
vironment of Windows/386, even so- 
called badly behaved programs that write 
directly to video memory, can be win- 
dowed on-screen. Windows/386 simulates 
video memory and transfers bytes to real 
video memory as the displayed window 
calls for them. Programs that use unsup- 
ported modes of these adapters can be run 
by yielding the full display screen over to 
them, but they cannot be windowed. 

Although Windows/386 does not allow 
the virtual machines in each window to be 
individually rebooted without bringing the 
whole system down, the system does in- 
clude a special Terminate function that 
helps you get back on track when a single 
application crashes. 

Windows/386 allows your tasks to com- 
municai in a number of ways. Because all 
applications share a common file system, 








print jobs and preventing conflicts. 


SHARING PORTS Serial ports are 
shared in a slightly different way. Each of 
the two serial ports that Windows/386 sup- 
ports is assigned to one or more individual 
applications. No subsequent application 
can use that port until the window assigned 
to the first application is closed. 

Because Windows/386 is a graphical 
environment, it requires a display system 
with graphics capability. The Win- 
dows/386 environment supports most 
modes of the EGA and VGA video stan- 
dards (including CGA modes) and works 
with a number of proprietary display sys- 
tems using vendor-supplied drivers. 

Built into Windows are provisions for 
both keyboard and mouse control. For ma- 
nipulating windows on the screen, the 
mouse interface is superior, although the 
keyboard interface allows quick, trouble- 
free multitasking. With the mouse you’re 
given great control over each window. By 
dragging the mouse along, youcan move a 
window anywhere on the screen or change 
its size and shape. By clicking on the top 
bar of a window, you can instantly bring it 
from background to foreground operation. 
The effect resembles pulling a paper from 
the bottom of a pile and stacking it on top. 

If you use your standard DOS applica- 
tions straight from the box along with Win- 
dows/386, each one will fill the screen 
while it is in operation. 

To make ordinary DOS applications 
(that is, those not written to Windows’ 
spécificavions} run in the background and 
in windows requires little additional work. 
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Abetter 101 
across the board. 


Functions ofthe CTRL and CAPS Our big L-shaped RETURN key is 
LOCK keys are interchangeable, so almost impossible to miss with 
you can enter CTRL key combination your little finger. 
/ 
iene baw Our enlarged BACKSPACE key (vee 
| reduces kegntrobe errors | LED indicators on the NUM, SCROLL 










| and CAPS LOCK keys are easier to see. 


Your name goes here on a 
| | 





If it's time to replace your old key- And the quality is unsurpassed. Which You won't find a better 101. Across the 
board, consider yourself tucky. makes it possible for Key Tronic to give you board. Across the world. 
Now you can buy the new Key Tronic _ a three-year limited warranty. 


Professional Series® KB 101 PLUS for the IBM With your KB 101 PLUS you also get k Ho 
PC, XT, AT and PS/2* an easy-to-understand user's guide and ey troni Cc 
From one end to the other, the KB 101 _ toll-free product support. From a company Pro fossiona l Series” 


PLUS is loaded with the latest. No other key- with 19 years of keyboard experience and a 1-800-262-6006 
board, in fact, brings all these new features —_ reputation that isn’t foreign to you. IN WASHINGTON STATE 1-509-927-5515 
together for you. Socall your dealer or Key Tronic today. 


"Cable adapter required 8M PC/XT™ and PS/Z™¢are trademarks and (BM® snd PCAT® are regetered trademarts of the IBM Corporation 
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"386 ALTERNATIVE" 


Millions Sold.. 


For 


Word Perfect’ 


The Perfect Addition™ 


The Perfect Addition just 
might change the way you use 
WordPerfect. With access to 
virtually every command available 
from a central menu, you'll find 
yourself taking full advantage of 
WordPerfect's power and high per- 
formance features. 

If you create WordPerfect 
macnos, you can install them on the 
menu for easy selection. Then add 
a custom reference window to doc- 
ument the macro's function. 
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With the Perfect Addition, 
flexibility is built in. Designed to 
be used from the keyboard, The 
Perfect Addition now supports the 
Microsoft mouse as well. 

With selectable hot keys, short 
cut keys for quick selection, pop up 
reference windows for commands 
or macros, and a convenient repeat 
key, The Perfect Addition is the 
solution to getting more from 
WordPerfect versions 4.1 through 
5.0. 


WordPerfect t. a registered trademark of WordPerfect Corporation The Perfect Addition 1s a trademark of Applause Software. 


The Perfect Addition. Use it to 
create your very own menu 
standard. Ask your dealer, or call 
us direct at 1-800-544-2049. 


Only $54.95 


PLAUSE New Address: 
SOFTWARE toms 


CD vitah, 34110-4104 
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Microsofi ts a registered trademark of Microsoft Corporation. 
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B 386 MULTITASKING ENVIRONMENTS 


You must set up a program information 
file (PIF) that contains descriptive infor- 
mation about the program, such as its 
name as it appears on-disk, the name by 
which you want to refer to it, any com- 
mand-line options to use when loading it, 
and the name of the subdirectory in which 
it is found. You can set up several PIF files 
for the same program, each with different 


parameters. 


DIFFERENT APPEARANCES Once 
you've got your favorite applications run- 
ning in the graphics-based windows of 
Windows/386, you'll notice a few differ- 
ences between their appearance there and 
when they operate normally under DOS. 
For example, Windows/386 tends to 
shrink text displays vertically, giving them 
a squashed look. (This effect makes a big- 
screen display particularly desirable with 
the Windows/386 system). The cursor, 


Sd 
Windows/386 
delivers the most 
polished multitasking 
system. 
¢ 


too, may behave differently, holding 
Steady or flashing slowly and perhaps in an 
unusual color. During word processing, 
the slow-flashing, slimmed-down cursor 
was particularly difficult to find on an ordi- 
nary VGA display. 

Included in the installation options is 
the ability to load applications automati- 
cally when you start Windows/386 (using 
the LOAD parameter). You can even start 
batch files with this option, gaining the 
flexibility of having the equivalent of a 
number of AUTOEXEC.BAT files ready- 
ing your system for you. 

One adjustment that is lacking is a pro- 


| Vision for changing Windows’ time slic- 
| ing. Other than stopping background oper- 


ations entirely by altering the PIF files of 
your programs, you have to abide by the 
Ptioritizing determined by Microsofi’s en- 











gineers. Approximately equal time shares 
are given to each application, foreground 
or background. Windows/386 is smart 
enough not to waste time on programs that 
are inactive or merely waiting for key- 
strokes. In PC Labs testing, Windows/386 
proved to suffer minimal degradation with 
severe loading, both in microprocessor-in- 
tensive and disk-intensive scenarios. 

In everyday use, however, Win- 
dows/386 showed some unusual side ef- 
fects with standard DOS applications. The 
most disconcerting of these arises from the 
system overhead required by the system’s 
graphic operation, which affects the appar- 
ent responsiveness of the display and the 
keyboard. Even with only one application 
active, the screen behaved irregularly. 
Blocks of characters often popped up sev- 
eral at once rather than smoothly, one at a 
time as you type them. The effect was even 
more pronounced when displaying data re- 
ceived through a serial port—whole sen- 
tences appeared at once. When four DOS 
applications were loaded and executing, 
the display delay became tedious. Appli- 
cations written for Windows, like the Write 
program included with Windows/386, be- 
haved much better, slowing noticeably 
only under the load of three or four pro- 


grams. 


cations program. When the program was 
shifted into the background, a keystroke 
could take up to 10 seconds to register. At 
times it seemed the system had crashed, 
but then a sudden flurry of text would ap- 
pear on the screen after a considerable de- 
lay. Experimentation showed that the 
problem occurred when the communica- 
tions program was idling rather than actu- 
ally dialing, or sending and receiving text. 

We also encountered difficulties with 
programs that admittedly don’t use the sys- 
tem timer correctly. For instance, Cross- 
talk XVI's connection-countdown timer 
went mad, ticking down 5 seconds for ev- 
ery | inthe real world when no other appli- 
cations were running, slowing to half that 
speed (still two times too fast) with a full 
program load. 

Windows/386 degraded fairly smoothly 
under increasingly heavy program boads. 











Adding a second application just percepti- 
bly slowed a recalc on a spreadsheet, but 
four DOS applications brought the sys- 
tem’s thinking to a crawl. Windows-based 
applications did not seem to slow the sys- 
tem as much as DOS programs, perhaps 
because standard applications require so 
much overhead to convert their displays to 
graphics mode. 

If you don’t mind the staccato typing ef- 
fect when using standard DOS applica- 
tions, you'll find that Windows/386 deliv- 
ers the most polished multitasking system 
available for your 80386. It’s smooth, 
quick, and mostly trouble-free. 


PC-MOS/386 

Asa full operating system, PC-MOS/386, 
$195 from The Software Link, is designed 
to replace DOS. It retains nearly all the 
functions of ordinary DOS while adding its 
own multiuser and multitasking abilities. 
Even with its advance to Version 2.2, 
however, PC-MOS/386 remains some- 
what buggy and proved itself untrustwor- 


| thy in testing. 
STRANGE PREOCCUPATION Some- | 
times, but not always, Windows/386 be- | 
came preoccupied with the test communi- | 


The similarity between PC-MOS/386 
and DOS is, of course, intentional. The 
nearly identical structure and commands 
allow experienced DOS users to make an 
easy transition from DOS to PC- 


| MOS/386. Not only does PC-MOS/386 


look and work much the same as DOS, but 
it will also run most standard DOS applica- 
tions without a hitch, even in the back- 
ground. 

In addition, PC-MOS/386 uses the 
same file structure as DOS and a superset 
of DOS’s disk format, so it can be installed 
on an existing DOS-based computer with- 
out reformatting the hard disk, altering | 
your directory structure, or other such in- } 
conveniences. Rather than installing a new 
operating system, adding PC-MOS/386 is 
more like switching to a new operating en- 
vironment. 

Just as DOS 4.0 allows partitions larger 
than 32MB, PC-MOS/386 permits hard 
disk partitions of up to 256MB (with simi- 
lar problems in backwand compatibility) 
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Pe Benchmark Tests: 386 Operating Systems 


P: Labs’ multitasking benchmerk tests were 
designed lo demonstrate the degradation of 
foreground processing when one, two, and three 
background tasks were run simultaneously. The 
results lifted a few eyebrows. 

When the 80386 Instruction Mix benchmerk test 
wes fun In a loop as one, two, and three 
background sessions, VM/386 was consistently 
fastest with one end two active sessions, but 
Microsoft Windows/386 was sometimes tastest 
wilh three active sessions (on the instruction mix 
end memory tests). In fact, Windows was faster 
with three background sessions Ihan il was with 
two. This phenomenon occurred intermittently wilh 
vanous tests on ell the other programs. Eventually 
we concluded that it was neither a fiuka nor e flaw 
Of the opereting systems involved. Rather, it 
reflects efficent use of memory menagemen! and 
time slicing, giving more time to foreground 
processing and less to background jobs. Note that 
we always used Ihe default time-slice velues when 
testing these systems, eithough some systems 
ellow prontization of tasks or customized time 
slicing 

These opereting systems’ manufacturers 
explained lo us how their products optimuze 
memory management. Microsoft Windows/386, 
emong the top three on nearly all our tests, gives 
two-thirds of the CPU to active applications. 
dividing the remaining one-third among back- 
ground tasks. Although parts of DOS ere copied 
into eech virtual mechine, other elements of the 
DOS environment ere loaded only when called by 
an application program. This reduces virtual- 
machine memory overhead. 

VM/386 uses tts SRM (System Resource 
Manager) to track all Ihe virtual machines, 
changing the time slicing as required and 
corttinually polling for activity. The time-slice 
algorilhm automatically sets the CPU time 
according to the number of mechines being used 
(unless the user delines the slice). VM/386 led the 
pack with the 80386 Instruction Mix running as 
one and two round tasks. Predictably, 
VM/386, with tts built-in 32K disk cache, elso won 
most of the tests involving our /O-intensive DOS 
File Access tes. 

DESQuiew 386, which was elso among the top 
three in mosi lests, uses a mix of 32-bit 
instructions in tts QEMM-386 driver, employing 
video trapping and mamory protection. DESQview 
386 automalicaily redirects direct memory eccess 
to @ 2K buffer and achieves fast video scrolling 
with its BIOS emulation. 


80386 Instruction Mix Background Loop |- 
Controi resuits (no background session) 


Pertormance Times 
(Times given in seconds) 


PC-MOS/386 
DESQview 386 

~ VM/386 _ 
Microsoft Windows/386 


110.7 
140.5 
58.1 
85.1 


Looping 80386 instruction Mix in three background sessions 


Performance Times DOS DOS 

(Times given in seconds) Conven- File Accesa File Access 
tional (small (large 
Memory record) 


60386 
instruction 
Mix 


VM/386 
Microsoft Windows: 
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Control result ‘ K Looping 80386 Instruction Mix 
(no background sess’ g ; Relative Times in one background session 


VM/386 led the pack with the 80386 Instruction 

Mix running as one and two background tasks. 
Microsoft Windows/386 was faster with three Looping 80386 instruction Mix 
background tasks than it was with two. in three background sessions 
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Benchmark Tests: 386 Operating Systems 





Testing Procedures 


What Ntttaski ocessi A 
Pepe epee ae tl oe DOS File Access Background Loop 
intertera with the toreground job? How slow does 
processing becoma when one, two, and three tasks are Cc ‘ol results (no background session) 


running in the background? PC Labs designed tests to 
determine the amount of performance degradation tha! Performance Times pos pos 


ities as muthlasking operating aysiems process. 1 given in ) File A File A 


Testing was conducted on an IBM PS/2 Modet 80 with (small (erge 
4 standard 110MB IBM hard disk and 8&MB RAM 
Multitasking systems wera set to default time-siicing 
specifications, and task memory sizaa wera set tor 
optimum efficrency according to menutacturara’ 
recommendations. Extended memory and axpanded 
memory were made available tor those systems thal could 
First, each operating system was installed and our 1 VM/386 
benchmark tests wera run 80386 Instruction Mix, 
Conventional Memory, and DOS Fila Access for smaff and Microsoft Windows/386 
large records. This testing yreided control numbers that we 
could use for comparison 
The multtasking lesta involved running one test ina 
continuoua loop First the 80386 Instructon Mix was. 
raprogrammed to test the processor and writa to the 
screen constantly, thus emulating a busy, processor- 
intensive application program With the Instruction Mo loop Conven- File Access File Access 
Tunning as a background taak, wa ran the ragutar 80386 Instruction _tionel (smail (lerge 
tnstructon Mix, Conventional Memory, and DOS File record) record) 
Access tests in the foreground eee 2 ane ee 
Next, the 80386 Instruction Mix loop was set fo run 
as a second background task while the regular benchmark 
tests wera run again in the foreground 
Then wa loaded the Instruction Mix loop again, 
creating a total of three simultaneoua background lasks, 
and once again we tested the toreground The results 
demonstrate the degradation of processor speed as mora 
background tasks are added 
The remaining tests followed the sama procedure, but 
with our DOS File Access test (small- and larga-record 
versiona) running in a loop as one, then two, than three 
background tasks As before, we ran the 80386 Instruction 
Mix, Conventonal Memory, and DOS File Access tests i 
the toreground The background task amulated an \/O- 
intansive apphcaton and caused measurable degradation 


‘on the input/output times 


The $0386 instruction Mix benchmark tast measures: 
the time rf takes to axecuta a selecied senes of processor- 
intensive tasks The test program uses 60366 instruction 
code These instructions are a subsel of the total processor 
lnstruction set The 80386 Instruction Mix implements a 
number of 32-bt operations. In the 80386 processor these 
become singla Instructions, whereas in the 8086 and 
80286 versions of the benchmark test they ramain multiple 
instructions 

The Conventionat Memory benchmark test allocatas 


256K of convenbonal memory and treats il as a series of 

64-byle records Then, 16.384 random records are read fT ile Al 5S in thr 

eased Geeert ten he 2 ee eae Looping DOS File Access in three background sessions 

sverabe Ole read and wha ures Performence Times DOS 


The DOS Fite Acceas benchmark test maasures the 
throughput rata of the disk being tesled. In this case. (Times given in seconds) 80386 Conven- File Access File Access 


throughput times are measurad in terms of how lang the Instruction _tionai (smail 
disk takes to pertorm common DOS file- management Mix Memory 
functions. Five tasks—file creaton, sequential file wita, 
sequential fe raed, random file writa, and random file 
read—ara timed and the results summed 
The test is carried out tor two diffarant typea of 
files—smati-record files and large-record files—that ara 
used by common PC applications Filea created using 
Small records are typically used by database management 
Programs, and large records are typically used for word 
and spreadsheot files. Loading a DOS program 
is also simulated by the large-record test. 
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in one background session 


Looping DOS File Access 





iS 


Looping DOS Fiie Access 
in three background session: 


sessions 


Looping DOS File Access 
in two background 


(ends) 
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GIVE US HALF AN HOUR 
AND $299 AND WE'LL 
GUARANTEE YOU A 
FULL FEATURED NETWORK. 


THAT’S ALL it takes to turn two IBM or com- 
patible PC's into a true network. Halfan hour or 
less to install MainLan and $299 for MainLan’s 


complete Starter Pack, ats 
Powrstan? 





to add 1, 2 or 
even more, it’s 
_ just a matter ofa 
few minutes and 
$199 for each 
STARTER oa : extra computer 
An inexpensive way to turn your fragmented, 
unsociable collection of computers into a fully 
functioning network, sharing resources like laser 
printers and high speed processors, making files 
and data available to everyone who needs them, 
and substituting electronic mail for those little 


scraps of paper and expensive copies. 


And if you want | 





FRIENDLY LAN 


As easy as MainLan is to 
install, it is even easier to use. 
The menu system lets you 
spend your time working 
instead of learning how to 
make it work. If, for instance 
you want to transfer or 
manipulate files, redirect 
printer output, or send E-mail, 
just press the appropriate key. 

MainLan is so friendly, in 
fact, that it’s almost not there. 
When you're using an appli- 
cations program or dealing 
with data on another com- 
puter, MainLan is transparent, 
unobtrusively doing its job. 
There when you need it...out 
of sight when you don't. 

Italso has a thoughtful 
modular design that helps 
you conserve your RAM for 

programs you need. You can 
be a full-fledged member of 
the network while using as 
little as 50k. 

All of that—and performance 
that outclasses LAN’s costing 
hundreds of dollars more per 
station. 


COMPATIBLE LAN 


There's no reason to limit 
your software choices. MainLan 
is true NETBIOS compatible. 
So you can run any of the 
popular network NETBIOS- 
compatible applications pro- 
grams without modification. 


THRIFTY LAN 








servers. It gives you the chance 
to save hundreds of dollars. 

But don't get the impres- 
sion that you sacrifice essential 
LAN features. Not so! You get 
an effective, easy-to-use way to 
share resources and data, that 
gets the job done in true net- 
work fashion. 


LAUDABLE LAN 








EXTENSION PACK 


THE GUARANTEE 











MainLan is easy on your But don't just take our word 
pocketbook, too.Ourunique | onit. “PC World” in England It’s simple. Try MainLan at 
hardware design is much less says “MainLan is a revolution- our special introductory offer 
costly to produce and you get ary way of operating in a mul- of $299 for the 2-PC Starter Pack 
the savings. tiple machine environment (regularly $399) and if it’s not 
And remember, you won't without having to make all of what you wantin a LAN, return 
need an expensive file server- the usual sacrifices. It has the it within 30 days and well return 
MainLan offers you the choice potential to be the low-cost your money The MainLan Exten- 
of dedicated or non-dedicated | networking standard of the sion Pack for oie PCis $199. 
future? The kind Limit of one Starter Pack per 
of featureswhich | cystomersite, please. 
persuaded the CIRCLE 262 ON READER SERVICE CARD 
ee judges to award M 2 L ™ 
P NETBIOS compatible MainLan the PC aln an 
P 4 Megabits per second transmission rate ie ee LOCAL AREA NETWORK AREA NETWORK 
s 
> Printer Sharing at the sss Britsh| CALL TO ORDER 
P Hard Disk Sharing (Virtual Drive) Personal Com- 99 
puter Awards. 800- 9-6770 
m Seideys Heaetraert That's MainLan. TECHNICAL INFORMATION 
(407) 331-4407 
Yes, I want to see what MainLAN’s full-featured LAN will do for me. 1 understand that I may Payment may be by Visa, MasterCard, 
return it anytime within 30 days if 1 am not completely money orders, cashiers checks, or CODs. 
TeStartér Pack i060 cnc 08 $299.00 + *$10 Shipping & Handling Purchase Orders (hardcopies only) are 
__ Extension Pack(s) .........-- $19900 + *$10 Each Shipping & Handling accepted from Fortune 1000 companies, 
TOTAUS SB o ccsccstoaloatie ee ‘$2 and educational, medical, military and 
government installations. Please note 
NAME. TITLE, method of payment below 
COMPANY. a 
ADDRESS US Sage, Inc. ent AJ 
CITY. STATE ZIP. 2005 Tree Fork Lane, Suite 125 
TELEPHONE ( ) Longwood, FL 32750 
Money Order or Cashiers Check ___C.OD. ___Visa ____Mastercard ESET ig 01) 331-4100 
Account Number. Expiration date: ————=- ss 


*Shipping via UPS Blue. **Florida residents add 6% sales tax. 


TBM 1s a registered trademark of International Business Machines Corp. 
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(D:NImos mapp 


PC-NOS/386 USER TASK STATISTICS 


Task Start Size Video User Program 


? 


17088 547K 
17068 256K 
17668 256K 
17066 256K 
17068 256K 
17008 256K 
17068 256K 
17068 256K 
17668 256K 
17068 256K 
17668 256K 


CGA 
C6A 
CGA 
CGA 
CGA 
C6A 
CGA 
CGA 
CGA 
CGA 
CGA 


mS 


Swan els WN = 


-— 


4296K of G8064K Memory fvallable 
SSK of 60K SMP Allocated 


(RY 


CON 
DENCHZ3L . EXE 
DENCHZ3L . EXE 
BENCH23L . EXE 
BENCHZ3L . EXE 
BENCHZ3L . EXE 
BENCHZ3L . EXE 
DENCHZ3L . EXE 
BENCHZ3L. EXE 
BENCH23L . EXE 
BENCHZ3L . EXE 


Port Baud Pri Slice Files Status 
WA 
HAA 
WA 
WA 
asa 
Wa 
WA 
WA 
HAA 
WA 
NA 


act 
act 
acT 
act 
acT 
acT 
acT 
acT 
acT 
acT 
acT 


HAA 
WA 
WA 
WA 
WA 
NA 
Wea 
Wa 
WA 
WA 
LZ) 


NARA NAAN NNN 
Ce el ll el ell cell aol ool 
wWwWUUUNWWUWuN 

= - 4 7 
SZSSSSSSSS5E 





PC-MOS/386's User Task Statistics screen is the place where you design and coutrol virtual 
inachines. Each machine, or Task, is listed, along with its RAM size, its video inode, its user’ s 
ID (for multiuser situations), its current application, aud, in the last column, its stats (active 


or waiting). 


The operating system also supports multi- | 


ple partitions on a single-hard disk without 
requiring software drivers. In addition, 
PC-MOS/386 lets you boot from any hard 
disk partition, which may be formatted 
with different operating systems. For in- 
stance, you might have three disk parti- 
tions—one each with DOS, OS/2, and 
PC-MOS/386—and choose which to boot 
from. 

The standard version of PC-MOS/386 
is designed as a single-user system. Other 
versions are available to handle 5 or 25 us- 
ers. Drivers are included to handle 13 dif- 
ferent models of serial terminal. 

Although originally written as an oper- 
ating system for 80386-based computers, 
PC-MOS/386 has been updated to operate 


in a variety of other environments. It will | 


even allow multitasking on 8088-based 
computers, with the restriction of being 
able to use only real-mode memory (typi- 
cally only the 640K accessible to DOS), 
allowing two rather modest 240K sessions 
to run. 


DIVIDING THE SYSTEM = Multitask- 
ing with PC-MOS/386 requires that you 
divide your system into individual sessions 





that operate as separate computers, taking 
advantage of the virtual 8086 mode of the 
80386 microprocessor. Each session can 
Tun one or more programs including TSR 
utilities. Although PC-MOS/386 itself 
cannot use expanded memory, it includes 
a software driver that converts extended 
memory to expanded memory (under the 
LIM 3.2 specification) for use by pro- 
grams running in individual sessions. 

One session always operates in the fore- 
ground and can accept keystrokes. All oth- 
ers work in the background. Because PC- 
MOS/386 does not support windowing, 
you can view only one session and task at a 
time: the foreground session, which occu- 
pies the entire screen. 

Several means of communication be- 
tween applications are allowed, including 


| pipelining, semaphores, and emulation of 


NetBIOS. These techniques will work 
only with programs specifically written to 
take advantage of them, however. Most 
standard DOS applications will be restrict- 
ed to file sharing for data exchange. 


ALLOCATING MEMORY PC-MOS/ 
386 does not dynamically vary the memo- 
ry assigned to tasks or sessions. Once 


FACT FILE 
i PC-MOSI386, | 


Version 2.20 

The Software Link Inc. 

3577 Parkway Ln. 

Norcross, GA 30092 
— (404) 448-5465 


saarinaxniy | List Price: $195 
SRAEES | Requires: IMB RAM. 
750K disk space. 


in Short: A nonwindowing multiuser and 
multitasking alternative operating system that 
| proved less than dependable in PC Labs test- 
| ing. Lacks some of the features of specialized 
multitaskers. Not copy protected. 
| CIRCLE 694 ONAEAL y 


L 


you've allocated memory to a session, no 
other application has access to those bytes 
even if you don’t execute an application in 
that session. The only way to alter the 
memory assigned to a session is to explicit- 
ly remove the session (with the .REM- 
TASK command) and set it up again with 
hew memory parameters. 

One of the more insidious problems 
with getting PC-MOS/386 to run several 
tasks simultaneously is that the procedure 
is poorly documented. The instructions ac- 
companying the operating system are ar- 
ranged primarily as a reference guide, this 
gives no good overview of the steps re- 
quired. On the positive side, PC-MOS/386 
includes its own help facility. 

Most of the routine operations of PC- 
MOS/386 are handled by programs bear- 
ing the same names and carrying out the 
same functions as their DOS equiva- 
lents—DIR, COPY, DEL, and FOR- 
MAT—although The Software Link has 
added many new commands to deal with 
the multitasking and multiuser operations 
of the system. The biggest difference you 
may notice is the more colloquial response 
to your errors and transgressions— 
“‘What?’’ instead of ‘“‘Bad command or 
file name.”’ 

Because PC-MOS/386 is designed to be 
a multitasking system, it anticipates that 
several applications may attempt to use 
system resources simultaneously. Conse- 
quently, it incorporates advanced features 
like print queuing. The operating system 
intercepts instructions sent from each ap- 
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o The journey 
to discovery can 
sometimes be a 
long and arduous 
} one. 






Especially 
when tt comes to 
writing database applications. 

And especially when you're not 
a programmer. 

All of which is precisely why we 
built dBASE IV” with an innovative 
new feature we call the Control Center. 


The Control Center is a logical, 
intuitive window from which you per- 
form ail your key database operations. 
A constant frame of reference, if you 
will, for harnessing all of dBASE IV's 
formidable power. 

Through the Control Center, you 
get simple and understandable access to 
every one of dBASE IV’s modules and 
functions. Like the powerful Report 
Writer. The Applications Generator. 
And much, much more. So that the 
time it takes to develop your applica- 
tions can be drastically reduced. 


You see,at Ashton-Tate we think 
that people tend to be more successful 
when they're able to see the opportunities 
for discovery right in front of them. 

Want to see for yourself? Just visit 
your local authorized Ashton-Tatc 
dealer for a demonstration, or call 
800-437-4329" ext. 2934 for details 
on videotapes, demo disks, upgrades, 
and more. 


AN ASHTON: TATE 


INTRODUCING dBASE IV 


“Tt's.a whole lot easier 


when 
what 


i ae. 
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“In Colorado cali (303) 799-4900, Trademark/owner: dBASE IV, 
Ashton-Tate, and Ashton-Tate Logo/Ashton-Tate Corporation, 


© 1989 


Ashton-Tate Corporation. All rights reserved, 


ute doing” _ 













plication to one or more printers. If two ap- 
plications try to access one printer, the first 
one wins and the printer-bound data from 
the second is routed to a disk-based print 


spooler. 


ROUND-ROBIN SYSTEM PC-MOS/ 
386 is a strict time-slicing system that de- 
faults to giving each session one system- 
clock tick (about 55 milliseconds) on a 
round-robin basis. However, PC-MOS/ 
386 permits you to alter the length of atime 
slice, assign different priorities to individ- 
ual sessions, and deprive idling applica- 
tions of their time slices. 

In the default setup, PC-MOS/386 de- 
grades rather uniformly, slowing in direct 
correspondence to the number of sessions 
with executing programs. That is, with ap- 
plications running in three sessions, the 
host computer runs at about one-third its 
normal speed. Idling programs, like those 
waiting for a keystroke interrupt, normally 
do not steal time slices. 

In testing, PC-MOS/386 did a very 
good job isolating sessions from one an- 
other. Even applications that took direct 
hardware control of the video system were 
never able to break through the screen to 
interrupt other sessions. However, the pro- 
gram did demonstrate a few quirks. For 
example, Lotus }-2-3 mysteriously 
switched to 40-column mode when it was 
shifted to the background, then back into 
the foreground. This problem was solved 
by explicitly configuring the /-2-3 session 
as VGA using the operating system’s 
.MOS VMODE command. Other sessions 
and applications did not show this tenden- 
cy toward mode switching. 

PC-MOS/386 also proved erratic in 
handling some of the most esoteric hard- 
ware features. For instance, the system 
could not reset the screen border color con- 
sistently when reentering a session. Some- 
times it would successfully redisplay the 
border; other times it would not. 

Because PC-MOS/386 does not allow 
windows, the execution of background 
tasks is inevitably invisible. However, 
their effect on system operation is readily 
apparent. The 55-millisecond time slices 
result in rather jerky execution of applica- 
tions. For example, a calculating Lotus 
1-2-3 macro pops cells on the screen sever- 
al at a time. Instead of filling smoothly, the 








| 





display refreshes in spurts. 

During word processing with a heavy 
system load, response lagged substantial- 
ly. Delays of a long fraction of a second 
were bothersome. Background communi- 


cations, on the other hand, executed | 


smoothly. 
During testing, PC-MOS/386 revealed 
bugs that were more than irritating, how- 
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ever. The initial version of the operating | 


system received by PC Labs could not run 
four benchmark sessions simultaneously. 
This problem was traced to an mteraction 
of the operating system and the compiler 
used in making the program, a ‘‘red her- 
ring’’ that was unlikely to occur in real- 
world use, according to The Software 
Link. The company does have a fix, and it 
will be sent to current users and incorporat- 
ed in the next release. 

A worse bug was discovered during a 
word processing session with WordStar 


4.0. Without warming, the operating sys- | 


tem dumped out of the program and went 


back to the system prompt. The screen dis- | 


played an undocumented error message. 
All work to that point was of course lost. 


error, PC-MOS/386 obviously requires 


more debugging before it is trusted with 
critical work. 


VM/386 


| Asa multitasking operating environment, 








VM/386 from Intelligent Graphics Corp. is 
a tinkerer’s delight. Not only does the 
$245 program allow splitting up your 
80386-based computer into as many as 32 
independent sessions (the default is 16, but 
in any case the real limit is available mem- 


| ory), but it also gives you intimate control 


over the priority assigned to each. 

VM/386 divides your computer into 
two or more virtual machines using the vir- 
tual 8086 mode of the 80386 chip. Each 
machine is isolated from the rest and acts 
as if it were a dedicated personal comput- 
er. Each virtual machine gives you a DOS 
prompt at which you can run your favorite 
programs, load in a gaggle of TSR utili- 


| machines. For instance, if you have the 
| RAM available, you can run Lotus 1-2-3 
Even if this incident were but a one-time | 








| 4.0 compatible; however, IGC will supply 







ties, and even execute software drivers to 
add-in peripheral devices like mice, dis- 
plays, or digitizing tablets. 

Under VM/386, the partitioning be- 
tween virtual machines is fixed once 
you've made your setup decisions. Al- 
though you can reassign memory at a later 
time, the environment itself does not dy- 
namically reassign memory between virtu- 
al machines as you change the applications 
running within them. As a result, even if 
nothing is executing in a virtual machine, 
its memory cannot be used by the rest of 
the system. 

To get VM/386 running, you'll need at 
least 2MB of RAM, which yields at most 
two 512K virtual machines. Four simulta- 
neous 640K sessions require about 3550K 
of RAM. You'll also need about 700K of 
disk space for the VM/386 files. 

VM/386 gobbles up conventional and 
extended memory but does not use ex- 
panded memory. VM/386 can, however, 
make extended memory into expanded 
memory that can be used within its virtual 






















Release 2.0 in a window with multiple 
megabytes of expanded RAM for big 
spreadsheets. 







NECESSARY DRIVERS The VM/386 
system includes drivers that can be run 
within each virtual machine to make ex- 
panded or extended memory available to 
it. The EMS driver supplied with the cur- 
rent version (1.2) of VM/386 is not LIM 









a LIM 4.0 upgrade to owners of VM/386, 
Version | .2, on request. 

Once VM/386 is set up, it’s easy to use. 
To switch virtual machines you hold down 
the Alt key and press the SysReq key 
(equivalent to the PrintScreen key on an 
AT-style keyboard) twice. After what 
seems to be a considerable delay, one that 
makes you wonder whether your key- 
presses really took (sometimes more than a 
second), the screen shifts to another virtual 
machine. 

The switching process works round- 
robin-style, moving from virtual machine 
1 to 2 to 3, then back to | ina loop. Press- 
ing Alt and Sys Req once pops up a tiny 
menu that allows direct access to the VM 
Manager or any particular virtual machine. 
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A funny thing 
happens when you 
go around solving 

_ other people’ data- 

@| base problems. 
People tend to 

think of you as 






oure not. 
But that’s all right. Because with 
all due respect to those who develo 
{ena professionally, the fact is 
that more and more everyday people 
are being encouraged to turn out more 


some 


and more eve ms. 

Of oe felaif they have a 
tool like dBASE IV’s Applications 
Generator. 

The dBASE IV™ Applications 
Generator does pretty much what its 
name implies: it writes the necessary 
code to pull together all the elements 
of your application. So you can con- 
centrate more on what you want to 
accomplish, and less on what you have 
to do to get there. 

The Applications Generator is 
fully integrated with dBASE IV’s new 
Control Center, too. So you get a sim- 
ple, understandable way to access all 


this power. Be careful, though—this 
combination just might turn you into 
a programmer, 

Which actually may not be so 
strange after all. 

Want to see what it feels like? Just 
visit your local authorized Ashton-Tate 
dealer for a demonstration, or call 
800-437-4329" ext. 2934 for details on 
videotapes, demo disks, upgrades, and 
more, 


SN ASHTON TATE? 


INTRODUCING dBASE IV 


Be) i ey , 





t = a) fa | 7 
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* in Colorada call {303} 789-4900. Trademark/owner: dBASE IV, 
Ashton-Tete, and Ashton-Tate Logo/Ashton-Tate Corporation. 


‘©1989 Ashton-Tats Gorporation. Ail rights reserved. 
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laf 
Press Enter to apdate display. Use Esc to quit. | 


Like PC-MOS/386, VM/386 tias a virtaal machine stanis screen. Each machine is assigned a 
namber and a name. The oter columns in the status report, all of which are filled with 
technical data about the inachines’ time-slice statases and memory usage, show why VM/386 
is considered the mulntasking system for the techtucal user who has the time aud ability to 


cusiomize these settings. 


Once you've got the hang of using the 
virtual machines, you can customize your 
VM/386 system to set itself up automati- 
cally when you boot your computer. The 
VM Manager assigns each virtual machine 
a pair of start-up files equivalent to DOS’s 
familiar CONFIG.SYS and AUTOEXEC 
-BAT. 

Another part of the VM Manager, an 
advanced features menu, allows you to 
customize the division of your computer's 
VM/386 power. You can choose the time 
slice allocated to each virtual machine and 
the priority assigned to each virtual ma- 
chine's access to system resources such as 
interrupts. For instance, you might want to 
assign absolute priority to interrupts serv- 
ing a communications program so that 
characters are not lost even whenits virtual 
machine is running in the background. 


ALLOCATING RESOURCES The 
manner in which VM/386 assigns re- 
sources is complicated. Resource alloca- 
tion happens in a special part of VM/386 
called the System Resource Manager, 





sponse on the foreground application. 
The SRM works by sensing the back- 
ground task's execution of extemal inter- 


| rupts. When no such interrupts occur, the 


| mn ag BF 


| VM/386, Version 1.2 
p<] Intelligent Graphics 


Pkwy. 
Santa Clara, CA 95054 
(408) 986-8373 
List Price: $245 
Requires: 2MB RAM, 700K disk space, 
DOS 3.0 or later. 
In Short: A nonwindowing multitasking 
DOS enhancer that creates up to four virtual 
machines, each independent enough to crash 
without bringing down the others. More diffi- 
cult to use than the others, but if you lear to 
use it, As excellent customizability is its 
strongest feature. Not copy protected. 
CIRCLE 683 ON READER SERVICE CARD 








which is meant to optimize the overall op- | 
eration of the system. The primary func- | 
tion of the SRM is to shut down back- 
ground programs that are not active, and in 
so doing heap the maximum power and re- 


SRM assumes that the task is inactive, per- 
haps waiting for a keystroke, and shuts it 
down. Of course, programs involving in- 
tense calculating—like a massive spread- 
sheet recalc or statistical analysis—usually 
do not interact with external interrupts. Be- 
cause the SRM is on by default, you may 
be surprised to find nothing happening in 
the background when you think you're 
multitasking with VM/386. 

Even with the SRM off, you may be as 
surprised as we were at VM/386’'s alloca- 
tion of system resources. After we as- 
signed all virtual machines the same priori- 
ty when testing in PC Labs, we discovered 
that background tasks executed at about 
‘no the speed of the one task in the fore- 
ground. Although this division of labor 
makes VM/386 appear snappy when load- 
ed with many executing applications—and 
makes its performance look undeservedly 
good—you'll want to reassign priorities if 
you're expecting to accomplish a lot of 
work in the background. 

With real-world applications, VM/386 
proved to be a smooth operator. Its rela- 
tively brief time slices helped to make Lo- 
tus 1-2-3 calculations appear on the screen 
with pleasing regularity rather than in 
bursts, even when the system was heavily 
loaded with other applications. 

When using a word processor, scrolling 
remained smooth (although slower) as sys- 
tem loading increased. The inordinate 
amount of time devoted to the foreground 
session prevented excessively long lags 
when typing or issuing commands. Al- 
though background calculations plodded 
along at a leisurely pace, the system could 
handle 1,200-bit-per-second background 
communication even with four applica- 


tions running simultaneously. 


EXTRA SNAP Another way that 
VM/386 eams some extra snap is through 
its inclusion of a 32K disk cache. A cache 
is particularly worthwhile ina multitasking 
system because extensive head move- 
ments might be required when altemately 
reading from the different files each virtual 
machine uses. The cache helps avoid 





much of this head movement. 
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It’s always 

thc raw speed of an 
application that 
scems to catch one’s 
attention. But when 
-you think about it, 

speed alone doesn’t 
always determine the amount of useful 
work you can produce. 

That’s why in dBASE IV,“we 
added more than just a blazingly fast 
-EXE compiler. We added a total of 
310 new or enhanced commands and 


ry 
dBASEIV 






functions that help you complete your 
applications in less time than you ever 
thought possible. 

And without your having to 
become a full-fledged programmer to 
do it. 

Of course, the compiler by itself 
ets you run applications significantly 
faster than is possible with dBASE III 
PLUS" But you'll also find yourself 
working much more efficiently through 
dBASE IV’s intuitive new Control 
Center. As well as by using its Applica- 
tions Generator. Or the Report Writer. 
The Forms Generator. And much more. 


After all, when it comes to devel- 
oping dBASE TV applications more 
quickly, there’s not just one way to 
do it. 

There is one way to find out more, 
though. Just visit your local authorized 
Ashton-Tate dealer for a demonstra- 
tion, or call 800-437-4329" ext. 2934 
for details on videotapes, demo disks, 
upgrades, and more. 


SN ASHTON -TATE® 


INTRODUCING dBASE IV 
CIRCLE 519 ON READER SERVICE CARD 


“Have you noticed that 
d is not the 





*In Colorado call (303) 799-4900. Trademark/owner: dBASE 11) PLUS, 
dBASE IV, Ashton-Tate, and Ashton-Tate Logo/Ashton-Tate Corporatia 
©1989 Ashton-Tate 





We have one 
thing to say to 
the people who 


keep getting 
personal about 
PROCOMM PLUS, 


“Right now, PROCOMM PLUS is 
the definitive telecom program 
and the one I personally use 
and recommend” 

John C. Dvorak, 
columnist, PC Magazine 


Peopie who review software have 
avery tough job. They see hundreds 
ofnew programs every week. But 
the ones who have seen the new 
PROCOMM PLUS communications 
software are doing more than writing 
rave reviews about it. They‘re getting 
paca using itatwork and 


Maybe it’s because PROCOMM 
PLUS is So easy fo use It’s “intuitive:’ 
Or perhaps it's because PROCOMM 
PLUS has on extremely powerful script 
command language, context sensi- 
five help, 16 terminal emulations 
with keyboard re-mapping, 12 file 
transfer protocols, a fully-automated 
dialing directory, and advanced host 
mode with electronic mall. 


But one thing is for certain. If 
PROCOMM PLUS Is the personalchoice 
ofthe people who review software, 
you can be sure that PROCOMM PLUS 
is right for you. 

I's time you got personal about 
PROCOMM PLUS. Ask for PROCOMM 
PLUS ata dealer near you. Or, call 
314-474-8461. 


Thank You. 


DATASTORM 


DATASTORM TECHNOLOGIES ING 
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= 386 MULTITASKING ENVIRONMENTS 


HEDITOR'S 


ae et si 


» DESQview 386 
» Microsoft Windows/386 
o VMI386 





s 


Each of our three Editor’ s Choices 
is intended for a different type of 
user. DESQview 386 is the choice 
for the user new to 386 machines 
and multitasking who wants to set 
up virtual machines smoothly, run 
them speedily, and economize on 
RAM in the process. 

Microsoft Windows/386 is the 
natural choice for anyone who 
spends time working in a graphical 
environment. If you use Microsoft 
Excel, Aldus’s PageMaker, or 
Micrografx Designer, all of which 
have been optimized to run under 
Windows, you'll appreciate the 
clip-and-paste features in the sys- 
tem. The speed of the software may 
be disappointing at times, but look 
at the bright side: you’ ll be getting a 
head start toward using OS/2 
Presentation Manager, which 
closely resembles Windows. 

VM/386 is for the 386 user who 
has the time, knowledge, and desire 
to customize his or her virtual ma- 
chines. The program won't enter- 
tain you with lots of windows, but 
the total independence of its virtual 
machines is to be applauded and 
Should be emulated by the competi- 
tion. 

The two multiuser/multitasking 
systems we evaluated, PC- 
MOS/386 and Concurrent DOS 
386, can’t really compete as multi- 
taskers against the specialized mul- 
titasking environments. Remember, 
however, that they do offer multi- 
user capabilities as part of their pur- 
chase price. 











VM/386 makes no pretension of win- 
dowing. When operating in the fore- 
ground, each virtual machine gets exclu- 


sive access to the display. Background | 








applications are hidden but are assigned 
memory that mimics what the display ac- 
tively uses, so they can be readily switched 
on-screen. During testing, no applications 
poked through to the foreground. 

Each virtual machine operates truly in- 
dependently and can even be booted with a 
press of Ctrl-Alt-Del without disturbing 
the rest. Each machine also accepts its own 
device drivers independently. 

V/O ports must be assigned to each vir- 
tual machine through special drivers and 
control programs supplied with the 
VM/386 package. You’re allowed the op- 
tion of assigning a port exclusively to a sin- 
gle virtual machine or sharing it among 
several. 

VM/386 doesn’t have explicit provi- 
sions for communicating between differ- 
ent virtual machines. Because all ma- 
chines share the same file system, 
however, information can be passed 


_ around by writing data to a file in one virtu- 


al machine and reading it in another. 


| ON THE NETWORK _IGC suggests 


that you take advantage of file sharing 
when using a VM/386 system as a node in 
one of the LAN networks with which it is 
compatible (IBM Token-Ring, 3Com To- 
ken-Ring, NetWare/S-Net, and PCnet). 

Run the network device driver in one parti- 
tion and use it to copy files to disk. All the 
virtual machines can then share the disk 
files. Use of a VM/386 system as a server is 
not recommended. 

Compared with windows-based multi- 
tasking systems like Windows/386 and 
DESQview, VM/386 is a step behind both 
in appearance and operation. Compared 
with the nonwindowing operating systems 
Concurrent DOS 386 and PC-MOS/386, 
however, VM/386 operates with com- 
mendable smoothness. 

VM/386 is an environment that will best 
serve more experienced and dedicated us- 
ers because they will have to experiment 
with its multitude of settings to coax opti- 
mal performance and memory usage from 
it. At the same time, having all those set- 
tings is VM/386’s greatest strength. It’s the 
one multitasking system that you can tune 
to match your needs and desires. PCy 


Winn L. Rosch, who wrote all the reviews, 
is a contributing editor of PC Magazine. 
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While dBASE Promises You The Moon, 
Clipper Delivers. 


ight now, while others dream about |_| Saget | RGSS | Secra| applications easier to create. 
the database of the future, you can be ae | nes: 295 And once you have created them, 
using it today to create applications of — [Awwcomriks | Yeti | No |_| Clipper gives you an equal measure of con- 
unparalleled sophistication. With Clipper* ] Lecdiced — [ veusen | No | trol over distribution by creating .EXE 


—the most powerful and complete [Aras | Yen 1989) | files — there are no runtime modules, 
database development system for PCs. [_Juxiore's | licensing or royalty fees, or additional soft- 


a 
| No 
Function | No 
Open the Clipper box and you'll wate requirements. You can even add 
find the enhancements dBASE‘ has been [tsk Ote | veo | Ne | immed | stations to a network without adding to 
a 


promising. And some it hasn't. your costs. 
Such as: a remarkable development | See | Your | All of which adds up to the 


language that takes you way beyond most powerful and flexible database 

dBASE® emulation, with enhanced commands and entirelynew —_ development system today. 

language extensions. A unique open architecture which gives Why settle for the moon when you can reach for the stars? 

you the flexibility to create and easily integrate user-defined Call (213) 390-7923 today, and we'll send you a free demo 

functions in C, Assembler, Clipper, and still other languages. diskette and a very informative booklet, Developing and 

The speediest-ever dBASE compiler, yielding applications up Compiling in Clipper. The dBASE development system that’s 

to 20 times faster. And that's just for starters. not just one small step...but a giant leap forward in pro- 
Clipper also provides the most capable menu-driven gramming power. 


debugger to be found anywhere, as well as half'a dozen . ® 
modifiable utilities to further reduce development time. i} €Y 
There's source code security, too, plus sophisticated 


record and file-locking capabilities that make networking 
he © Nantucket Corporation. 1988 All rights reserved Nantucket Corp., 12555 W. Jefferson Blvd., Los Angeles, CA 90066 


eS RNa Telex: 650-2574125 Fax: 213-397-5469 
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THIS IS WHAT HAP 
LET OUR CUSTOMERS 


rugged 24-pin printer for under $500. Which 
i matrix printer. But then, the ALPS the Allegro 24 is. You wanted it to churn out 
MAGAZINE Allegro 24 wasn't built in typical dot age after page of crisp, letter-quality output. 


1 This is not exactly your typical dot 


“Hox? matrix printer fashion. ich it does. And you wanted it with easy- 
It’s the result of a highly sophisti- to-use front panel controls. Which, of 

cated new design process, never n course, it has. 

before attempted by any other Then you insisted that it be 

printer company. We call it ~ jam-proof. Which explains this 


“Giving the Customers What | 7 Ie . ee 's uncharacteristic profile. 
They Want” ' — ou see, it has no platen. Just 


You told us you wanted a ew IZ a unique flatbed design for a 


PC Magazine Editor's Choice Award, 10/31/88. 








PENED WHEN WE 
DESIGN A PRINTER. 


paper path that’s straight, direct and virtually and brilliant ideas to us at 800-828-ALPS. 
unjammable. In California, 800-257-7872. 

As if that weren't enough, you asked for — And help us design our next printer. 
and got—features like “paper parking’ for 


automatic switching from fan-fold to single 
sheet feed. Four resident type fonts. And ALPS 
full compatibility with most all the PCs and 


software you already have. 
For a free demonstration of the printer ? AMERICA 
you've always wanted, see your local ALPS Built by popular demand. 
dealer. Or direct your questions, comments Allegro 24 1s a trademark of ALPS Electric Co., Ltd. © 1988, ALPS America 
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Ifyou perform 
calculations, the answer 
is obvious. 

MathCAD 2.0. 

It's everything 
you appreciate about 
working on a scratch- 
pad—simple, free-form 
math—and more. More 
speed. More accuracy. 
More flexibility. 

Just define your 
variables and enter your 
formulas anywhere on the screen. MathCAD 
formats your equations as they're typed. 
Instantly calculates the results. And displays 
them exactly as you're used to seeing them — 
in real math notation, as numbers, tables 
or graphs. 

MathCAD is more than an equation 
solver. Like a scratchpad, it allows you to add 


© 1088 MathSod, lnc. 


text anywhere to 
support your work, 
and see and record 
every step. You can 
try an unlimited 
number of what-ifs. 
And print your 
entire calculation as 
an integrated docu- 
ment that anyone 
can understand. 
Plus, MathCAD 
is loaded with powerful 
built-in features. In addition to the usual trig- 
onometric and exponential functions, it 
includes built-in statistical functions, cubic 
splines, Fourier transforms, and more. It also 
handles complex numbers and unit conver- 
sions in a completely transparent way. 
Yet, MathCAD is so easy to learn, you'll 

be using its full power an hour after you begin. 


Requires IBM PC® or compatible, 512KB RAM. graphics card. 
TBM PC® international Business Machines Corporation 
MathCAD® MaihSo, tc 
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What more could you ask for? How about 
three new applications packs to increase your 
productivity? 

The Advanced Math Applications 
Pack includes 16 applications like eigenvalues 
and eigenvectors of a symmetric matrix, solu- 
tions of differential equations, and polynomial 
least-squares fit. 

Two Statistics Applications Packs 
let you perform 33 standard statistical routines 
such as multiple linear regression, combinations 
and permutations, finding the median, simulating 
a queue, frequency distributions, and much more. 

MathCAD lets you perform calculations in 
a way that’s faster, more natural, and less error- 
prone than the way you're doing them now— 
whether you use a calculator, a spreadsheet, or 
programs you write yourself. So come on over 
to MathCAD and join 45,000 enthusiastic users. 

See your dealer or call 1-800-MATHCAD 
Ext. 2776 (In MA: 617-577-1017), 


MathCAD 


MathSoft, Inc., One Kendall Sq., Cambridge, MA 02139 


= COMPUTERS ® BRUCE BROWN AND STEPHANIE K. LOSEE 


THE MIDRANGE 
HAS MOVED 


You knew it had to happen 

sooner or later: your last ex- 

cuse for not buying a 386 
computer—high price—has fallen away. 
For a while there, the alternatives to ven- 
turing into the land of 32-bit computing 
were pretty enticing. First the 386SX 
chip, in the guise of Compaq’s Deskpro 
386S, seemed a perfect 286 annihilator. 
Then 286 computers made a comeback 
with high-speed processors: first 16 
MHz, then 20 MHz for those 386-leaners 
who might have tumed to the 386 not for 
32-bit functionality but for high proces- 
sor speed. 

Yes, if you avoided purchasing an 
80386-based computer last year, you had 
a good defense. But with six respectable 
16-MHz 386 performers—fully config- 
ured with | MB of RAM, at least a40MB 


oS ai” 
hard disk, and VGA dis- 


| 


1986-1987 


With six fully configured 
16-MHz 386s under $3,500 
to choose from, the time 
has never been better 
to make the leap 
to 80386 computing. 


play—available now for un- 
der $3,500, choosing one of 
last year’s alternatives may be this year's 
blunder. 

The ongoing heated debate about the 
virtues of 386 computers can lead to only 
one conclusion: that we’ ve come toa se- 
rious juncture in the PC marketplace, one 
demanding a rethinking of what denotes 
an entry-level machine and what makes 
for an office necessity. We should be 
used to such realignments by now; we've 
been forced into them every 2 years or so 
since 1BM introduced the PC in 1981. 
And once again a period has hit wherein 
first-time buyers have a prime chance to 
miss the proverbial boat. 

A discussion of the ramifications of 
the “cheap 386” begins not with 286- 
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level offerings but with XT clones. For 
those of us who wrote it off long ago, the 
XT is still breathing; in fact, in October 
1988 a full 29 percent of our readers said 
they own 8088/8086-based computers. 
The XT’s continued popularity should 
probably earn it the title ‘entry-level com- 
puter,” but like its dead sibling, the origi- 
nal IBM PC, the time has come to bid it a 
fond farewell. The price differential be- 
tween what XTs used to cost in their glory 
days and what off-brand ATs cost today is 
practically nil, and the present price gap of 





# If you’re not afraid of 
mail order, you can have 
it all. Of course, “‘having 
it all’’ is never more than 
a temporary term. 


about $500 is not enough to warrant the 
purchase of a garage-sale computer. XT 
clones may still have a life as incidental at- 
home word processors, but they should no 
longer lay claim to office desktop real es- 
tate. Hobbling speed and 8-bit I/O and 
memory processing just can’t mean entry- 
level in 1989. 

That title has a new claimant: the 10- 
MHz or 12-MHz workhorse AT. All evi- 
dence to the contrary, the hoopla over the 
386 doesn’t invalidate the virtues of strait- 
laced 286s, which are undeniably capable 
of handling most major applications. It’s 
when the megahertz ratings on ATs climb 
that the purchase becomes tougher to justi- 
fy. Soaring into the 386 speed range is a 
pricey feat; fully configured, the six 20- 
MHz 286s we reviewed (*‘The 80286: Un- 
safe at Higher Speeds?’’ PC Magazine, 
December 31, 1988) ranged from $2,600 
to $4,600. At the time, despite the obvious 
virtues of the six machines, we could not 
endorse one as Editor’s Choice. Why 
spend that kind of money on a 286? Then 
and now, a better choice can be made than 
spending over $3,500 for a 20-MHz per- 
former that lacks such generally recog- 
nized features of tomorrow’s computing as 








32-bit memory. That better choice is the 
bargain-basement 386: desktop comput- 
ing’s new midrange. 


THE 386SX?_ The race to make the 
80286 obsolete before its time is also being 
run by computers based on Intel’s 386SX, 
but the contest is a little too early to call. 
When it was introduced, the 386SX, as the 
brains of Compaq’s Deskpro 386S, moved 
pundits to declare that it would surely kill 
off 286 PCs before long. But as prices 
stand now, the Compaq 386S underprices 
neither fast 286s nor the low-end 386s re- 
viewed in this issue. Yet again, it’s the 
new crop of cheap 386s that provides the 
most computing for the least money. At 
the time of this writing Compaq’s offering 
goes for $5,199 with IMB of RAM and a 
40MB hard disk. Clones, now dragging 
their feet, will undoubtedly adjust 386SX 
prices downward. But for now, if you’re 
not afraid of mail order, you can have it all 
for far fewer dollars than ever before. 

Of course, in the world of PCs, ‘‘hav- 
ing it all’’ is never more than a temporary 
term. No sooner did 25-MHz 386s emerge 
than we began to hear about upcoming 33- 
MHz models. And it’s a sure bet that 12 
days after you buy your very first 386 ma- 


chine, Intel will announce the 80486 chip. | 


A new high end will be established, and 
your lofty 386 will be reclassified as mid- 
range. But you'll have covered yourself 
for the future: VM/386, new 386 applica- 
tions, multitasking on a grand scale, and 
32-bit environments—improvements that 
are already anticipated as well as possihili- 
ties that haven’t yet been conceived. 

And you'll be in increasingly populous 
company. As of October 1988, 17 percent 
of PC Magazine’s readers owned 386 
computers, and Microsoft estimates that 
by the end of 1989, ATs and 386s will be 
purchased on a 1:1 ratio. 

What about those stubborn 386 nay- 
sayers? Didn’t they used to own XTs, 
which frustrated them to distraction and 
drove them to plunk down bigger bucks for 
a shiny new 286? Don’t they realize that 
their yen for the 286 will at some point 
translate into an insatiable curiosity about 
Microsoft Windows/386, Unix, 32-bit ex- 
tensions to DOS? Maybe the uncertainty 
of the market has finally gotten to them and 
they’ve chosen 286 as the computing level 









at which to end their quest for the ultimate 
upgrade. What they'll find out is that they 
quit one step prematurely. 

Looming ahead, there must come a 
point of diminishing returns for business 
PCs, but 386 isn’t it. Depending on what 
the 80486 chip brings to desktop comput- 
ing, it may take a relatively long time to 
justify the jump from 386 to something 
higher; 386 may end up being a comfort- 
able resting point for PC-buying compa- 
nies. From there, new owners of 386s can 
watch the eventual decline of the 286 with 
satisfaction, knowing that they made the 
right choice; and they can listen patiently 
to the debate between Micro Channel and 
EISA. And if and when software catches 
up with hardware, they can enjoy the pro- 
grams designed to take advantage of their 
386s’ various talents. 

If the 16-MHz speed of these six low- 
cost 386s is a disappointment, hang on a 
while. A group of inexpensive 20-MHz 
386s is nipping at the heels of this one; you 
can expect to see reviews of such speed de- 
mons in a few months, for perhaps less 
than $4,000. Like their 16-MHz predeces- 
sors, these machines will most likely come 
from mail-order vendors, but with compa- 
nies like CompuAdd and Dataworld in the 
fray, it’s tough to maintain the uptown 
bias. 

The choice remains yours—get in on 
the action or stick with what you have 
now. Either way, you can't say we didn’t 
warn you.—Stephanie K. Losee 


Stephanie K. Losee is an assistant editor of 
PC Magazine. 


ALTEC TECHNOLOGY CORP. 
Altec ZIP 386/16 


Most of us don’t like to be told we have to 
compromise. In the case of Altec’s ZIP 
386/16, however, the trade-offs are obvi- 
ous and fair. You give up a little perfor- 
mance and a brand name, and in return you 
get standard components and a nice price 
break. 

The microprocessor in this machine is 
the ever-present Intel 80386-16. The 
motherboard is manufactured by Micron- 
ics Computers and can run the processor at 
4.77, 6, 8, and 16 MHz with zero wait 
states, while maintaining a constant 8- 
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MHz bus speed for add-in-card compati- 
bility. The ZIP uses the Phoenix Technol- 
ogies ROM BIOS Plus, Version 1.10 03, 
dated January 1988. Standard BIOS- 
relocating software can be set to use the 
memory above 640K for both the video 
and the ROM BIOS. The ZIP 386/16 does 
Not use interleaved memory or a memory 
cache. 

One megabyte of static-column RAM 
chips comes standard on the memory card. 
The DIP-style chips hold 256 kilobits each 
and are rated at 80 nanoseconds. A maxi- 
mum of 2MB of RAM can be installed on 
the card, which fits into the single 32-bit 
expansion slot, also made by Micronics. In 
addition to the 32-bit memory slot, there 
are four 16-bit and three 8-bit slots. On the 
test machine two 8-bit and three 16-bit 
slots were free. 

The 285-watt power supply—the high- 
est wattage tested in this group—has four 
device power leads and a switched outlet. 
The machine has five half-height drive 
bays, three of which have exposed fronts 
for removable media. 

The keyboard, manufactured by Mon- 
terey Electronics, is of the enhanced AT 
style and is unexceptional other than for its 
shorter-than-normal 3-foot cable. The 
keyboard response and feel are adequate. 

The Western Digital 1:1 interleave con- 
troller works wonders for the Seagate ST- 
251 drive. Lots of vendors use the format- 
ted 43MB ST-251. Although the drive is 
officially rated at 40 milliseconds, a well- 
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Altec ZIP 386/16 
Aliec Technology Corp. 
575} Rickenbacker Rd. 
Los Angeles, CA 90040 
(800) 255-9971 
List Price: Wilh IMB RAM, 1.2MB 5%4- 
inch floppy disk drive, $1,845; with43MB | 
hard disk, monochrome monitor, DOS 3.3, 
$2,445; with VGA monilor, $3,235. 
In Short: The Alice ZIP 386/16 offers stan- 
dard components for a bargain-basement 
price. You'll give up a litle performance, bul 
on the disk side the ZIP’s }:1-inlerleave hard 
ate mottmaller Nnosts i lik Jive scares to 

| | better than average. | 
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known trick is to divide it into two 20MB 
partitions, which usually results in better- 
than-30-ms. performance. With the 1:1 
controller, however, Altec has gone one 
better and can attain seek-time averages in 
the low 25-ms. range. In addition to the 
hard drive, the ZIP has a TEAC |.2MB, 
5%-inch floppy disk drive. 

The tested unit came with a Video Sev- 
en 8-bit VEGA VGA video card and a 
Sony VGA monitor. 

All service on Altec computers is done 
in the factory in California. The ZIP 
386/16 comes with the fairly standard 
l-year parts-and-labor warranty with ship- 
ping costs split between the user and the 
company. Altec also offers a 30-day 
money-back guarantee on its systems, 
with three conditions: monitors and print- 


ers are not retumable, the user must pay | 


the round-trip shipping charges, and the 


The Altec ZIP 386/16 offers you a swift 
43MB hard disk, MB RAM, and VGA 
display for $3,235. This machine has 
the biggest power sapply of the lot, 
delivering an impressive 285 watts. 
All that extra power nay go wasted, 
however, since the computer has only 
four power-supply device connectors. 


user must allow 30 days to receive the re- 
fund check. 

In sum, the Altec ZIP 386/16 is a rea- 
sonable deal. Altec itself is not terribly 





# Altec itself is not 
well known, but 

the component parts it 
uses are fairly standard. 


well known, but the component parts used 
are fairly standard. You give up just a bit of 
yerformance, but you save a few hundred 
dollars in the process. Sounds like a good 
compromise to me. 
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7) 16-MHz 386-based Computers: 


Summary of Features 


he following commentary analyzes 

some of the terms In this table of fea- 
tures. The phrases in bold type are listed In 
the same order as in the left-hand column of 
the table. 


Baste configuration Because hardware 
vendors frequently offer a choice among 
various hard disk drives and monitors—at 
different prices—we ere reporting the price 
of a completely stripped-down model as a 
“basic” configuration. 


Software Included Hardware manufactur- 
ers may or may not bundle software with 
their computers. Bundied software may 
include DOS, setup and Install programs, 
end various utilities. DOS Is often available 
only at an additional cost. 


Reset switch Many computers now come 
with a reset switch allowing a cold reboot of 
the computer. This switch saves wear and 
tear on the power switch. 


Standard configuration Purchasers will 
normally want a more elaborate system 
than our “basic” configuration. For the sake 
of price comparisons, our “standard” con- 
figuretion Includes 1MB RAM, a hard disk of 
at least 30MB, one floppy disk drive, a 
monochrome display, at least one parallel 
and one serial port, DOS, and a keyboard. 
The price of each system is followed by the 
size of its hard disk. 


Tested configuratfon The specifications 
{and list prices) of the evaluation units 
depend on what configuration each 
manufacturer has decided to send us for 
testing. Upgrades and edditione to the 
basfc configuratton summarizes what 
distinguishes the models that were 
actually reviewed from the basic 
configuration. 


Bus clock speeds (MHz) Bus speed 
becomes more important as computers run 
at faster clock speeds. A computer's bus 
speed may actually be too fast for expan- 
sicii cards, most of which operate at 8 or 10 
MHz. Time-out periods, sometimes called 
wait states, are often used to slow down 
the bus. 


Dtsk controller manufacturer and typs 
Disk encoding techniques currently include 
RLL (Run Length Limited) and the older 
MEM (Modified Frequency Modulation) 
scheme. All data is encoded onto and read 
from your hard disk as a series of polarity- 
reversing bits representing ones and zeros. 
Nine such bits would be needed to store 12 
bits of data in MFM format, and only six 
polarity changes are required with RLL 
format; thus, MFM takes more space than 
RLL but provides a more stable environ- 
ment and is more commonly used. 


BIOS version and date The BIOS date Is 

to those planning to use 3'-inch 
disk drives. Early BIOS versions cannot 
handie this format. 


Memory chip type Kb and Mb refer to 
kilobits and megabits, respectively. 


Chip psckaging Memory chips come in a 
variety of styles: DIPs, StPs, and SIMMs. 
The Dual In-line Package (DIP) is the 
traditional buglike computer chip sprouting 
8, 14, 24, or even 40 or more metal legs 
(evenly divided between right and left 
sides). Single In-line Packages (SIPs) are 
single-package arrays of computer chip 
logic assembled so that all connecting legs 
are in a straight line, like the teeth on a 
comb. Single In-line Memory Modules 
{SIMMs), on the other hand, are individual 
togic devices that are installed on their own 
smait circuit board, creating a component 
module that can be plugged into a larger 
device. Their physical arrangement 
duplicates the Integrated structure of a SIP 
but allows for the possibility of replacing an 
Individual memory component if necessary. 


RAM chips RAM chips come in two basic 
types: static and dynamic. Static RAM chips 
(SRAMs) are faster and more efficient but 
costlier. Dynamic RAM chips (DRAMs) cost 
less and are more common, but the tradeoff 
is in slower processing and operation. 


Static column RAM uses SRAM chips 
arranged electrically as pages (using column 
address) rather than as individual words or 
bytes (using row address). Paging is 
desirable because the 80386 contains a 
prefetch instruction that allows it to deal with 
a full page of RAM. 


interleaved memory CPU speed is usually 
faster than memory speed. Interleaved 
memory increases processing speed by 
Splitting the memory Into two or more 
portions, The CPU then sends information to 
a section at a time, allowing one section to 
process while another receives data. 


Shadow RAM Shadow RAM is a technology 
that loads system BIOS or video BIOS 
directly into fast RAM on boot-up of the 
computer. The BIOS then operates much 
faster. 


Disk cache software Some companies 
provide their own software to facilitate 
caching. Other computers can generally take 
advantage of the caching facility within some 
version of DOS. 


Maxfmum 32-bit RAM There is currently no 
standard for 32-bit cards, and not many cards 
are available today. Many computer manufac- 
turers, however, have designed their own 32- 
bit slots for memory expansion cards. 32-bit 
slots for memory cards are especially 
important In the era of OS/2, a memory- 
hungry operating system. 


FCC certification ctass Two classes of FCC 
(Federal Communications Commission) 
approval may be given to computers: Class A 
and Class B. These classes concem levels of 
radio-frequency interference. With Class A 
approval, a computer may be operated ina 
business locale. The tougher Class B rating 
allows home use as well, where computers 
are likely to be placed near radios and 
television sets. 
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bs 
Dataworld zy 
BASIC CONFIGURATION SAM 3001/3896 Aitec ZIP 386/18 Data 386/16 Swan 386/16 CompuAdd 388/16 Zens 386-18/FS 
List price $1,595 $1,845 $1,897 $1,969 $1,995 $2485 
RAM IMB IMB 1MB IMB 1MB IMs 
Floppy dlak drives One 1.2MB One 1.2MB Ona 1.2MB One 1.2MB ‘One 12MB One 1.2MB 
§¥%-inch $¥-inch 5%-inch S¥%-inch 5¥-inch 5¥%-inch 
Hard disk drive None None None None None None 
Drive baya Five half-height Five half-height Five haff-height ‘Five half-height Five half-height —_‘ Five hatf-height 
Software included None Utilites EMS memory Ublities EMS memory Utilities 
drivers dnvers 
OS/2 available oO oO 1) @) ie) @) 
Monitor None None Nona None None None 
Porta Two serial, One serial, One serial, Two senal,one None Two serial, one 
two pareltel one parallel one paraltel parailel, one parallel, one 
game game 
' Slots Two 86-bit, four Three 8-bit, four Two 8-bit, five Three 8-dit, four Two 8-bit, five Two 8-bit, 
16-bil, two 32-bt 16-bit, one 32-bit = 16-bit, one 32-bit 16-bit, one 32-bt 16-bit, one 32-bit six 16-bit 
32-bit bua manufacturer American Micronics Micronics Twinhead Micronics Mylex 
Digicom International 
Power aupply (watts) 230 285 230 200 200 230 
Raset awltch e e e e e e 
Keyboard cable length (inches) 60 36 ae 72 72 60 72 
STANDARD CONFIGURATION —S = ——eeEEeEeEeEeEeEeEeEEEeEeEe——E 
Prica of monochrome ayatam with $1,995 (43MB) $2,445 (43MB) $2,617 (43M8) $2,588 (43MB) $2,731 (448) $2,832 (49M8) 
IMB RAN, hard disk, and DOS 
Price of VGA aystem $2,995(43MB) $3,235 (43MB) $3,422 (43MB) $3,087 (43MB) $3,287 (44MB) $3,527 (49MB) 
TESTED CONFIGURATION 
Liat prica $2,995 $3145 $3,479 $2,998 $3,208 $3,429 
Upgradea and additions to the 43MB harddisk, 43MBharddisk, 43MBharddisk, 43MBharddisk, 44MBharddisk, 49MB hard disk, 
baale configuretion VGA monitor, VGA monitor VGA monitor, VGA monitor VGA monitor, VGA monitor 
DOS 3.3 DOS 3.3 VO card 
Microproceasor clock apeeda 6/8/16 MHz 4.77/6/8/16 MHz 4.77/6/818 MHz 8/16 MHz 477/686 MHzZ 6/16 MHz 
Bus clock speeda 8 MHz 8 MHz 8 MHz & MHz 8 MHz 8 MHz 
Walt atates 1 oO 0 0.1 0 0,2,3 
Diak controllar manutacturer and type Western Digital § Western Digital Date Technolo- NCL (MFM) NCL (MFM) Adaptec (ALL) 
(MFM) (MFM) gies (RLL) 
Systam driva capacity Controllercard  Controllercard © Controllarcard  Controllercard © Controller card Controller card 
handles two handles two handlestwo «handles two handles two handles two floppy 


tioppy and two floppy and two floppy and two floppy and two floppy and two and two hard disk 
harddisk dives harddiskdnves harddiskdnves harddiskdrives harddiskdnves drives 


BIOS version and data Awerd BIOS, Phoenix BIOS Phoenix BIOS Phoenix BIOS Award BIOS, Ver- AMIBIOS 
Version 3.03 Plus, Version 110 Plus, Version 110 Plus, Version 110 sion3.03, Rev.8 (January 1988) 
(December 1987) 03 (January 1988) 62 (January 1988) 01 (August 1988) (September 1967) 




















Syatem board manufacturer Amencan Micronics Micronics Twinhead Micronics Mylex 
Digicom Inter national 
386 chip set manufacturer Intet intel Intel intel intel Intel 
= 
Memory chip type 256Kb 256Kb 256Kb 256Kb, 1Mb 256Kb 256Kb 
Chip packaging DIP DIP DIP SIMM Dip DIP 
RAM chips Static column Static column Static column ORAM Static column DRAM 
intarleaved memory (o) fe) (e) e [e) (9) 
Shadow RAM @ e ® e e oO 
Type of cacha controller None None Nona None None None 
Diak cache software () (oe) ie} ie} ie} oO 
Maximum RAM on motherboard NA NA NA WA NWA 4MB 
Maximum 32-bit RAM 4MB 2MB OMB: 16MB 4MB 8MB 
Maximum total aystam RAM 16MB 16MB 18MB 16MB 16M8 16MB 
PotHeR —— 
Warranty year (90days year 1 year 1 year 1 year 1 year 
on hard disk) 
FCC certification ciass B 8 A Am, “s 8 A 


a —Edrtor's Choice @—Yes O—No N/A—Not applicable: RAM 1s located on memory cards rather than on the motherboard. 
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EB 16-MHZ 386-BASED PCs 


t The Intel 80287 and 80387 Copiacesstrs 
! vs. the Weitek 1167, 


Inte! 90287. Intel 60387" Weltek 1167 


Single precision 
Doubis precision 
Extended precision 
Number of chips 
Number of pins { 
Number of dsta lines 
@~ves O-No 


Weltek 1167. 


All three coprocessors follow Revision 
754 of the IEEE standard for binary 

floating-point arithmetic. In addition, all 
three support alngle- and double- 
pregeeee op br ~ the intel coprocessors 


he Weitek 1187 is a memory- 
device. Memory mapping 
permits the 1167 to use a block of 
» addresses anywhere Ina micro- 
processor's memory space. The 
»_microprocessor’s full Instruction set can 
_. be used for V/O operations. 

« By contrast, the Intel coprocessors are 
VO-mapped. This means that an Intel 
coprocessor must use addresses in a 
separate 64K I/O address space. Special 
VO instructions are available for : 

\ a aes FS OOPFOCROROY. 


iPC Benchmark Tests 
WTS . dl J 


ene poorcnasecrs era tested 
with two Compaq computers. On the = . 
Compaq 386/16 (which supports the Intel” 
80287 and 80387), we ran PC Labs’... 
standard Floating-Point Calculation 
benchmark test. On the Compaq 386/20 
(which supports the Inte! 80387 and 
Weitek 1167), we used the same test but 
compiled it with MetaWare's High C 
compiler. The Weitek 1167 got through 
the test three times as fast 2s the Intel 
80387. 

(We also ran the High C-compiled . 
version of the test using the Compaq _ 
386/16 and the Intei 80387. This took 0.71 
seconds. 5 


) 
Note that on the Compaq 386/16 the 
clock speed of the 80287 is jumper- - 
eo was set to8 





COMPUADD CORP. 


CompuAdd 386/16 


CompuAdd Corp. is one of the companies 
that legitimized mail-order computer pur- 
chases a few years ago. Along with others, 
most notably Dell Computer Corp., 
CompuAdd proved that computer sales 
and service can make sense by mail and 
telephone. CompuAdd’s entry in this set of 
machines, the CompuAdd 386/16, is a 
good example of the kind of value you can 
get for dollars spent by mail. 

The CompuAdd 386/16’s Intel 80386- 
16 processor can be set via software to run 
at 4.77, 6, 8, or 16 MHz. The slower 
speeds ensure compatibility with the earli- 
er IBM PC, XT, and AT machines. 

For expansion-card compatibility, the 
system’s expansion slots all run at 8 MHz. 
The Micronics-manufactured mother- 
board has eight expansion slots: two 8-bit, 
five 16-bit, and one 32-bit memory card 
slot. As configured for testing, both 8-bit 


| Slots and two 16-bit slots were free for add- 


ins, 

CompuAdd computers used to come 
with the Phoenix Technologies ROM 
BIOS, in fact, the test unit had a Phoenix 
sticker on the back. The company is 
switching to Award Software’s BIOS, 
however, which is what was actually in- 
stalled in our machine. The version was 
3.03, dated September 1987. 

The CompuAdd’s system memory runs 


hd FACT FILE 
CompuAdd 386/16 


CompuAdd Corp. 

12303 Technology Bivd. 

Austin, TX 78727 

(800) 666-1872 

(512) 250-1489 

‘List Price: With IMBRAM, L.2MB SY 
inch floppy disk drive, $1,995; with 44MB 
hard disk, monochrome monitor, DOS 3.3, 
$2,73t; with VGA monitor, $3,287. 


ndemabia 

order vendor. The high-speed 44MB drive 
and top-name components make for s good 
deal, backed by the company’s established 


service reputation and 30-day money-back 
CIRCLE 661 ON READER SERVICE CARD 
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Introducing the Arche Rival 286-16™ 


Speed is not everything, 


quality is! 


New 16MHz 286 


The Editor's Choice Arche Rival 286™ 
got even better with 16 MHz speed 
and better memory manzgement. 





While others in the computer in- 
dustry seem preoccupied with offer- 
ing cheap technology, Arche Tech- 
nologies offers something different: 
Quality Technology. 


That’s why the Arche Rival 286-16™ 
was designed by some of the best 
engineers in the business, and why 
each unit is hand assembled in the 
United States, Oecd through a rig- 


Rival 286-16™ 

© 80286 8/16 MHz zero wait 

© 1MB expandabie to 4MB on mother- 
board, system expandable to 16MB. 


© Both Extended & LIM Expanded 
Memory 


© 80287 Co-processor Socket 

© Two 8 Bit and Six 16/8 Bit Slots 

© Battery Backed Real Time 
Clock/Calendar 

© 1.2MB/360KB 5.25” Disk Drive 

¢ Enhanced 101 Keyboard 

© 2-Parallel and 2-Serial Ports 

© Monochrome and Hercules™ Graphics 
Compatible Display Adapter 


Se 4 


INCLUDING 
FIXED DISK DRIVE 






Screen, Amber Monitor 

© 16 Bit FDD/HDD Controller (Supports 
both 5.25” and 3.5” including the 
new IBM® 1.44MB PS/2™ Format) 

© 200 Watt Switching 110/220V Power 
Supply 

© Small Foot Print 16.5” (D)x 17.125” 
(QW) x 6.18” (H) 

© MS-DOS® 3.3 and GW BASIC® 

© Two Year Limited Warranty 

© Two Year Fixed Disk Drive Warranty 

¢ Fixed Disk System from 20 to 120MB 
and EGA systems also available. 


© 14” High-Resolution (1000 line), Flat ’ 


orous series 0 and i inspections. 


1-800-422-4674 


¢ Only $2,595.00 Complete 


Arche Technologies, Inc., Corporate Headquarters and Manufacturing, 48881 Kato Road, Fremont, CA 94539 


Arche, Arche Logo, Rival, and Qualiry Above All are trademarks of Arche Technologies, Inc IBM is a registered trademark and PS/2™ is a trademark of International Business Machine Corp 
Hercules is a trademark of Hercules Technology, Inc. MS-DOS and GW Basic are registered trademarks of Microsoft, Inc. 
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Arche Technologies. Inc. 1968 
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@ 16-MHZ 386-BASED PCs 


THE ESDI HARD DISK ALTERNATIVE 


Ithough 16-MHz 80386-equipped 

PCs are high-performance comput- 
ers, the budget-priced machines 
reviewed here uniformly lack one pro- 
ductivity-enhancing feature used by 
more-expensive hardware: the ESDI 
hard disk and controller. 

ESDI stands for Enhanced Small De- 
vice Interface, a set of standards that 
specify how a hard disk or similar device 
is connected to its control circuitry. ESDI 
is becoming a popular alternative to the 
ST-506 interface used by most hard disks 
on XT- and AT-compatible computers, 
including the 80386-based machines re- 
viewed here. 

In operation, the biggest difference 
you'll notice between the two interfaces 
is that ESDI races along twice as fast. 
While the ST-506 interface transfers in- 
formation between the disk and the con- 
troller at a 5-MHz rate, ESDI moves 
bytes at 10 MHz. The higher speed per- 
mits ESDI drives to load, save, and copy 
files faster, an effect that is particularly 
noticeable when working with larger 
files. 

To achieve its higher speed, ESDI 


with zero wait states. The standard memo- 
ry complement is 1MB of 80-nanosecond 
static-column RAM, with room for an ex- 
tra IMB on the memory card. A 2MB 
piggyback card is available from 
CompuAdd for a maximum of 4MB of 32- 
bit RAM. In all, the system will support 
16MB of RAM. The CompuAdd 386/16 
doesn’t use interleaved memory (unneces- 
sary because of the machine’s zero-wait- 
state operation), nor does it have amemory 


cache. Software for relocating both the | 
| ROM BIOS and video BIOS for shadow 


RAM and video is included. 

The system unit features a 200-watt 
power supply with four device connectors 
and a switched outlet. The Hi-Tek key- 
board from MNB Technologies has a 5- 
foot cable and is reasonably responsive. 


| There is room for five half-height storage 








packs twice as much data on each disk 
track. The disk itself spins at the same 
speed under the ESDI and ST-506 stand- 
ards—3,600 rpm—but because of its 
denser information, ESDI moves data 
twice as fast. 

The ESDI interface is used mostly by 
larger drives—those with capacities in 
excess of IOOMB. The greater data den- 
sity of ESDI itself helps drive makers 
achieve higher capacities. In addition, 
big drives benefit most from ESDI’s 
higher speed and other features. 

The higher transfer rates of ESDI 
drives also mate well with low average 
access times so that the benefits of fast 
data transfer will deteriorate less as files 
lose their contiguity with repeated updat- 
ing. Consequently, the ESDI connection 
is almost uniformly limited to expensive, 
high-performance, high-capacity hard 
disks that cannot be included with these 
budget 80386-based computers. Many 
ESDI drives cost more than one of these 
complete systems; top-of-the-line mod- 
els priced in excess of $5,000 are not un- 
common. 

When your budget allows, however, 











you can improve your inexpensive 386’s 
capacity, performance, and responsive- 
ness by upgrading its hard disk from the 
possibly mediocre model that the com- 
puter includes to an ESDI drive. 

To make this upgrade, you'll need 
both a new hard disk and a new disk con- 
troller. Although ESDI uses the same 
physical cables as ST-506, the drives and 
controllers that follow the two standards 
are not interchangeable. An ESDI drive 
will not work with an ST-506 controller, 
and vice versa. 

You'll have to be careful when check- 
ing the compatibility of your computer 
and any ESDI drive system you’re think- 
ing of buying. The BIOS code of some 
systems has built-in support for ESDI 
drives, other machines lack such provi- 
sions. You'll probably be best served by 
ESD! controllers that ignore the CMOS 
setup provisions of your computer and 
insert their own BIOS routines for han- 
dting your new ESDI drive. 

—Winn L. Rosch 


Winn L. Rosch is a contributing editor of 
PC Magazine. 





CompuAdd, the king of respectable 
mail-order computers, sells its 
CompuAdd 386/16 with IMB RAM, a 
44MB hard disk, and VGA video for 
$3,287. The box is filled with high- 
quality components, including a 
speedy hard disk. 


devices in the system unit, three with ex- : ; SS 
posed fronts. 
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Mother Nature 
Can Teach Us A Lot 





It can happen with no warming. 
The sky goes dark and then it's there. 
A whirling funnel that destroys 
everything in its path, leaving little 
or nothing that can be retrieved. 
Just the way that disaster can strike 
your hard disk, scattering your 
data to the wind. 

Virtually nothing is safe from 
a tornado, but fortunately there is 
a way to protect your hard disk 
data from a crash. 

It’s called FASTBACK PLUS. And 
though you can find cheaper 
programs, you won't finda better 
one, at any price, 

With FASTBACK PLUS, daily 
incremental backups can take as 
little as a minute a day. In fact, 
backing up a full 10 megabytes on 
your hard disk takes only about 4 
minutes” And that makes FASTBACK 
PLUS the world’s fastest backup 
program. 


With 9C AT or equivalent, 
XT machines nay take longer 


Edward R. Degginger Bruce Coleman ine-N.¥. 


out Hard Disks. 


And now, with 
version 2.0, there are more 
features than ever, While support- 
ing DOS 3% or 5\4 inch floppies, it 
simultaneously reads your hard disk as 
it writes data to floppies, tape, cartridges or 
any other logical DOS device. With data com- 
pression, it cuts the number of backup disks in 
half. Plus, there's a unique “restore estimate” feature 
that tells you what disks to use, and warns you if there 
isn't enough room left on your hard disk. And version 2.0 
is easier than ever to use. So easy, and so fast, you actually 
will use it. Every day. And that’s the whole point. But you 
don't have a minute to lose. : 

Your hard disk may be brew- acT 
ing up a storm right now. FAS I 
Protect it with FASTBACK 
PLUS, before it’s too late. 


A Minute Bie 
A Day Keeps Oe as, 


Disaster Away - 


b mta es 
f 1 UA Bema 


— 


Fifth Generation Systems, Inc. 
11200 thdhsiriler Blvd. 
Baton Rouge, LA 70809 

(800) 873-4384, (504) 291-722 


This product is in ito wey associated with or has origination un Fisher Scientific or Allied Campsration 
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PROCESSOR AND MEMORY BENCHMARK TESTS 





















17) 16-MHz 386-based v 
Computers Reiative Times 
(Compaq Deskpro 
386/16 = 100) 


C Labs tested six 16-MHz 386 computers and then normalized the results against 

timings lor the Compaq Deskpro 386/16 as well as the standard 8-MHz IBM 
PC AT. 

The NOP test showed negligible differences among the computers 
tested. This result is not surprising, as Intel's 80386-16 processor was 
used by all systems. On the 80386 Instruction Mix test, the Zeos 
386-16/FS commandeered a healthy lead. The Zeos employs a 64K 
memory cache of 32-bit static column RAM chips inserted directly on 
the system board. Following the Compag, the Altec ZIP 386/16, 180 
CompuAdd 386/16, and SAM 3001/386 shared third place. These 
three machines provide zero-wait-state operation. 

Zeos easily took first piace on the Conventionai Memory test, again 
because ol its 64K memory cache and fast SRAM chips. Next was the 109 
Dataworid Data 386/16 with its 32-bit 80-nanosecond static column 
RAM, lollowed by the trio ol Altec ZIP 386/16, CompuAdd 386/16, and 
SAM 3001/386. All three use static column RAM on 32-bit memory 50 
cards, the Altec with 80-nanosecond chips and the CompuAdd and 
SAM with 100-nanosecond chips. 

Winning the small-record DOS File Access test was the CompuAdd 
386/16, using MFM encoding with a MiniScribe hard disk. Next was 
the SAM 3001/386 with a Seagate hard disk partitioned Into two 
virtual drives, lollowed by the Swan 386/16, which uses a 
Seagate disk with an MFM controller. 

On the large-record DOS File Access test, the leaders 
were Dataworld, Zeos, and Altec. The Dataworld Data 
386/16 and the Zeos 386-16/FS use RLL technology with a 
1:1 interleave factor on a Seagate disk, while the Altec ZIP 


386/16 uses MFM encoding with a Seagate disk. The three winners od 
on the BIOS Disk Seek were the Altec ZIP 386/16, CompuAdd 386/16, & 
and SAM 3001/386. ee 
PROCESSOR AND MEMORY BENCHMARK TESTS DISK BENCHMARK TESTS 
DOS Dos BIOS 
Performance Times 80386 Floating- Conven- File Access _‘ File Access Disk Seek 
(Times given in seconds except where noted) Instruction Paint tlonal (small (large (milli- 


Mix Calculation record) record) seconds) 


Swan 386/1 





N/A-Not applicable the IBM PC AT is an 80286-based computer 


The NOP benchmark test is designed to measure Instructions are a subset of the total processor in- and tngonometnc functions. The benchmark 

raw clock speed and memory access time while Struction set. The 80386 instruction Mix implements —_— program uses the floating-point library included with 
minimizing differences in microprocessors and the a number of 32-bit operations. In the 80386 Microsoft C Compiler 4.0. 

effect of memory caching. This test executes processor these become single instructions, 

almost nothing but NOP ("No Operation”) machine whereas in the 8086 and 80286 versions of the edi abt dl pe tA als er eet it 
code instructions in e big 128K loop. benchmark test they remain multiple instructions. as e series ot 64-byte records. Then, 16.384 

The 80386 Instruction Mix benchmark test The Floating-Point Ceiculation benchmark test random records are read into and wniten from this 
measures the time tt takes to execute a selected measures processor speed by looping through a memory. The result shown ts the average of the 
senes of processor-intensive tasks. The test senes of floating-point calculations, including multi- read and write times. 

program uses 80386 instruction code. These plication, division, exponentiation, and loganthmic 
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displaya grapha, and aupports DOS 4.0. 


Benchmark-test programs exist in a 
constant state of flux. Changes to the PC 
Labs Benchmark Series are generated in 
tesponse to requests from users and 
vendors as well as advances in the tech- 
nologies involved. Our latest release, 
Version 4.2, includes a simplified installa- 
tion procedure, improvements in the 
display of processor speed results, and 
some incremental fine-tuning. 

Because of the space the programs 
required in the previous version, they had 
to be compressed betore being copied to 
the distribution diskette and un-arced 
during Installation. Many users claimed 
that this procedure was excessively com- 
plicated. As a result, we have used the 
EXEPACK program to ahrink the files, 
allowing the Version 4.2 disk to be distrib- 
uted with the programs In executable form. 
Un-arcing is no longer required. 

Some changes were made in order to 
keep up with enhancements to DOS. For 
example, the DOS Disk Access test is now 
compatible with IBM DOS 4.0 and Compaq 
DOS 3.31 extended partitions (those 
Partitions that allow more than 32MB of 
disk storage). 

The processor speed tests received 
the most revamping. Previous versions 


i nn gS Ng 
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Veralon 4.2 of PC Laba Benchmark Series \a easy to install, 


The DOS File Access benchmark test measures the throughput rate of the 
disk being tested. In this case, throughput times are measured In terms of 
how long the disk takes to perform common DOS file-management 
functions. Five tasks—file creation, sequential file write, sequential file read, 
random file write, and random file read-are timed and the results summed. 

The test is carried out for two different types of files—small-record files 
and large-record filee-that are used by common PC applications. Files 
created using small records are typically used by database management 
programs, and large records are typically used for word processing and 
spreadsheet files. Loading a DOS program is also simulated by the large- 
tecord test. 


The BIOS Disk Seek benchmark test measures the time it takes to do a 
random seek using the disk's ROM BIOS. The test result Includes minimal 
software overhead and may not parallel the manufacturer's calmed 
average access time. The test program performs 1,000 seeks. The 
average result is shown in milliseconds. 















displayed numeric resuits consisting of the 
timing for each test and an "Index" relative 
to two standard machines previously tested 
at PC Labs, the 8-MHz IBM AT and the 
4.77-MHz IBM PC. With Version 4.2, the 
results are presented both numerically and 


graphically; a bar chart contrasts the per- 
formance of the machine being tested with 
the scores of the other two machines. The 
tun times for each test are normalized 
against the slowest of the three machines 
being compared. A shorter bar indicates 








faster execution of a test. 
The processor type and clock speed 
of the machine being tested are now dis- 
played in the lower-left comer of the 
screen. This feature will allow you to 
confirm that your machine is running at ~ 
its rated speed. The speed value will ac- 
curately follow shifts in and out of turbo - 
mode on machines equipped with this - 


The computers used for comparison 
are chosen automatically, based on the 
Processor type of the machine being 
tested. If the processor is an Intel 80386, 
the 8-MHz IBM AT and the 16-MHz » 
Compaq 386 will be used for compari- 
son. Otherwise the 6-MHz IBM AT and 
the 4.77-MHz IBM PC will be used. 

You can enter commands to select a 
test to run, view a summary screen con-. 
taining all results, cycle through ail tests 
continuously, or cycle through the tests - 
stopping on the summary screen. All” 
commands are explained in the Introduc- 
tory screens at the beginning of the test - 

You'll see additional improvements 
In PC Labs Benchmark Testsas >” 
advances in computer technology 
suggest them.—Stuart R. Greenberg 











Epson LQ-2550. 24-pin; 400 CPS/draft; 183 CPS/ietter quality; 360 x 3b) bit mage graphics; 136 column carriage; short form tear-off, automatic paper thickness and 
top of form adjust, optional dual-bin cut t feeder car limited wart Epsom is ar tered trademark of Seiko Epson Corporation SmartPark ts 4 trademark of 


Epson America, Inc., 2780 Lomita Blvd, Torrance, CA 90505, (800) 922-8911. 





“There’s no question I wanted a letter quality printer. One with lots of 
typestyles. Color, if I could get it. Wide carriage. Paper handling. And controls 


that make it very easy to use. This new Epson I bought has it all. In fact, 





if this printer can’t do it, you probably don’t need it done” 

From the leader in dot matrix printing comes the ultimate letter quality 
printer. The new Epson’ LQ-2550. Among its many features you'll find seven 
perfect typestyles, high-quality graphics, built-in color and Epson’s advanced 
SmartPark™ paper handling. 

SmartPark is the easiest way ever to alternate between fanfold and single 
sheet paper. Or envelopes. Or even forms. And you can control just about 
everything with one touch of our SelecType panel. 

To keep your work flowing, the LQ-2550 includes time-saving macros. 
Use them to pre-set your printer for the formats you use most often. Memos, 
spreadsheets, graphs, business letters. After that, one button is all it takes. 
The remembers the settings for you. 

In addition, the LQ-2550 comes with something nobody else’s letter 
quality printer will ever have. Epson’s undeniable reputation for reliability, 


performance and value. Anything less just won't do. 


EPSON 


WHEN YOU'VE GOT AN EPSON, 
YOU'VE GOT A LOT OF COMPANY.” 
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16-MHz 386-based 
rhe Computers 


See ETE RIEINVGA tad was the Dataworld 

ata 386/16; with a 16-bit VGA card, it handily outperformed all rivals. 
However, it came in third on both other video tests. Second place on 
Direct to Screen went to the Zeos 386-16/FS using an 8-bit VGA card, 
to last place on the Video BIOS tests. 


but its performance dropped 
The Swan 386/16, using an 8-bit VGA card, 
Video BIOS Routines both with and without 


The Direct to Screen benchmark test measures the bandwidth of the 

video adapter by writing directly to the display memory buffer. The 

test ie performed in video mode 3. The entire screen is updated 
assembly language REP STOSW instruction with 

register CX.equat to 2000. This is done 1,000 times, and the 


using the 
result shown is the total of the 1,000 trials. 


~ The Video BIOS Routine with Scroiting 
measures the speed of the BIOS Teletype routine 


scrolling. The test is performed in video mode 3. The 
screen is cleered and 240 lines of 60 cheracters each 


(including a terminating carriage return and line 
feed) are written to the display through the BIOS 
Teletype routine. Although the first 24 lines 
written lo the display do not involve 
scrolling, all the remaining lines 
scroll the display. 


benchmark test 


















Relative Times 


(Compaq 
386/16 = 100) 


came in first on the 
scrolling. 


with 


rN i 
VIDEO BENCHMARK TESTS » 





VIDEO BENCHMARK TESTS 





Performance Times Video BIOS Video 8108 
(Times grven in seconds} Direct Reutine Routine | 
— Seccrtng! ae to Screen with Scrolling Without Scrolling 


BIOS Teletype routine wilhout 
scrolling. The test is performed 

in video mode 3. The screen is 
Cleared end 24 lines of 60 char- 
acters each {including a 
terminating carnage return and 
line feed) are written to the 
display through the BIOS 
Teletype routine. This is done ten 
times, end the result shown is the 
Jota! of the ten trials. 


The CompuAdd 386/16 comes with ei- 
ther a Westem Digital or an NCL America 
floppy/hard disk controller. Both are stan- 
dard MFM controllers, and each can han- 
die two floppy disk drives and two hard 
disks. The test unit had the NCL controller 
as well as a 1.2MB Newtronics floppy 
drive and a 44MB 25-millisecond Mini- 
Scribe hard drive, which performed well 
but was not as fast as some slower-rated 
drives with fancier controllers. 

Like the Altec ZIP 386/16, the Com- 
puAdd 386/16 VGA test system boasted a 





' Dataworld 


ZIP 386/16 (Video Seven VEGA VGA) 


aq mie 


SAM 3001/386 (ATO ZVGA) 


38611 ional Magic VGA) 
is Plus) 


Video Seven 8-bit VEGA VGA monitor 
card, but the CompuAdd had a Mitsubishi 
VGA monitor. 

The CompuAdd 386/16 didn’t score 
particularly high on the benchmark tests, 
usually in the middle of the field. its list 
price of $3,208 in the tested configuration 
also falls in the middle of a range that ex- 
tends from $2,995 to $3,479. 

CompuAdd has a standard 1-year parts- 
and-labor warranty. The company also 
subscribes to the standard practice of pay- 
ing for one-way shipping to replace defec- 


2386/16 (Paradise VGA Professional) 2.08 











tive parts or whole computers, employing 
the same shipping method used by the cus- 
tomer. And CompuAdd furnishes the 
ubiquitous 30-day money-back guarantee. 

If the idea of buying a computer 
through the mail makes you nervous, 
CompuAdd just may be the company to 
change your mind. True, it’s a mail-order 
house, but at least it’s a big mail-order 
house with a reputation for well-built ma- 
chines and quality service at excellent 
prices. You won’t go wrong with the 
CompuAdd 386/16. 
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Boundless Wor 


LOOK & LINK ™ for | -2-3® Release 2 lets you 
build applications that span across worksheets. 

You get dynamic linking and consolidation plus the 
ability to see two sheets on the screen at the 

same time. 


Be in two places at once. 


Have you ever wanted to look at one worksheet 


while using another? Now you can. A special 
pop-up window lets you see asecond worksheet 
with the push of akey. 


= et 





eer 


You can scroll] up, down, left or right, move 
and resize the window, swap sheets between 
windows, and cut and paste between sheets. And 
that’s just the beginning. 


"Build multi-sheetapplications, applications. 


With LOOK& LINK, any worksheet can pull 
information out of other worksheets on disk or 
expanded memory (optional). You might link a 
1040 tax worksheet to its supporting schedules. 

Link acell or a range. Link values or 
summary information. Perform table lookups. It’s 
easy - move the cursor in the pop-up window to 
define the link cells. 


Consolidate many sheets into one. 
LOOK &LINK also does automatic consolidations, 


complete with audit trail. You might sum twelve 
iL es aici aN 


—— 
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Add-in for 1-2-3 

With dynamic linking you can build giant !-2-3 applicanons 
and you'll never ran out of memory. Values from linked 
sheets automatically feed into the primary sheet. 


heets, 


regional sales worksheets to produce a national 
consolidation. 

LOOK &LINK is from the makers of 
@BASE™ SeeMORE™ SmartNotes™ and 
UltraVision™ for the IBM PC and compatibles. 


 eatententententententententententententententen | 


' LookéeLink 


lea 


——— copies of LOOK & LINK at $99.95 each. 
include $3.75 shipping per order. ($12 outside USA 
and Canada). Mass. residents add 5% sales tax. 


Payment: (VISA (] MC 0 AMEX 
O DINERS [1] CHECK 


CARD# EXP DATE 


NAME 
PHONE 
cy STATE ZIP 
Toorder, send coupon orcall toll-free. 
Company PO's accepted by mail or fax. 
800-445-3311 


PeLSONKS 


63 Great Road, Maynard, MA 01754 
508-897-6575 FAX 508-897-1947 PC289 


g 
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At only $299, 
DesignCAD 


is the simplest 
way to get some very 
sophisticated results. 


You can spend thousands of dollars for a CAD software package without 
getting the kind of power and performance that DesignCAD delivers for 
only $299...complete! With the DesignCAD’s easy-to-use, easy-to-learn 
single keystroke commands, you'll be producing ultra- 
sophisticated results in no time at all. 


The Features You're Looking For 


The options you normally have to purchase separately with other 
CAD programs, aren’t options with DesignCAD. They’re built in. 


* Expanded Memory Support 

¢ Selection of Character Fonts * True Auto 

¢ Symbol library with over 500 symbols Dimensioning with 

* Bill of Materials utility several formats 

* Finest curve fitting in ¢ Extensive layering 
the industry features 

¢ Extensive * Full zoom, pan and 
snap features rotate capabilities 

¢ And many other features 


In addition, DesignCAD’s 
extensive file transfer utilities 
allow you to read and write 
different formats. DesignCAD 
allows you to: transfer documents to 
and from IGES, DXF, HPGL, transfer 
to GEM and Postscript, and to read ASCII 
text files and X,Y Coordinate files. 


DesignCAD re-defines Compatibility 


Virtually any printer, plotter or graphics 
adapter compatible with IBM PC is compatible 
with DesignCAD. DesignCAD is also 
compatible with most other CAD systems, 
large and small. 


For all of the capability, compatibility and ease-of- 
use you need in a CAD system, get DesignCAD — only 
$299! See your local computer dealer, or contact: 
CIRCLE 475 ON READER SERVICE CARD 


“American 
Small Business Computers, Inc. 


327 S. Miii St., Pryor, OK 74361 
(918) 825-4844 FAX 918-825-6359 
Telex 9102400302 


Call or write for a detailed brochure and a free demo disk. 


DESIGNCAD 
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DATAWORLD INC. 


Dataworld Data 386/16 


Here’s a switch. When competing against 
pricey, big-name computers, Dataworld’s 
entry is often the least-expensive speed de- 
mon of the bunch. This time around, the 
Dataworld Data 386/16 is at the top of the 
price scale, but its performance rides right 
along with its price. 

The Dataworld Data 386/16 starts with 
the common Micronics motherboard, in- 
corporating an Intel 80386-16 processor 
and | MB of 80-nanosecond static column 
RAM on a 32-bit memory card. The card 
can hold up to 2MB of RAM and can ac- 
cept piggyback cards in various configura- 
tions, the largest holding 8MB, for a sys- 
tem total of IOMB of 32-bit RAM. An 
additional 6MB of RAM can be installed 
on memory cards in one of the 16-bit ex- 
pansion slots, to bring the Data 386/16 to 
its maximum of 16MB. 

The processor can be set by software to 
run at 4.77, 6, 8, or 16 MHz, with the ex- 
pansion slots fixed at 8 MHz. The system 
works with zero wait states, eliminating 
the need for memory interleaving. There is 
no cache memory, but BIOS relocation 
software is included. The standard BIOS is 
Phoenix’s 80386 ROM BIOS Plus, Ver- 
















thd FACT 


Dataworld Data 386/16 
Dataworld Inc. 
3733 San Gabriel River Pkwy. 
Pico Rivera. CA 90660 
(800) 722-7702 
List Price: With IMB RAM, |.2MB 5%- 
inch floppy disk drive, $1,897: with 43MB 
hard disk, monochrome monitor, DOS 3.3, 
$2,617; with VGA monitor, $3,422. 
In Short: Dalaworld offers the most expen- 
sive computer in this group by a nose (based 
on tested configurations), but the top-flight 
components, including a Paradise Profes- 
sional 16-bit VGA card and a NEC Multi- 
Sync II monitor, justify the price. The super 
NCL drive controller enabled the Data 
386/16's otherwise pedestrian Seagate ST- 
251 hard drive to achieve top performance 
seores. Altthis and a J0-day money-back 
guarantee from a vendor with an increasing 
reputation for quality. How can you lose? 
CIRGLE 690 ON READER SERVICE CARD 
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Dataworld didn't skiinp on 
componemts when it put together its 
Dataworld Data 386/16, paying 
particularly close attention to video by 
adding a NEC MultiSync [1 monitor 
and a Paradise VGA card. Even the 
keyboard includes a convenient 
combination dustcover and paper 
holder. The whole package, with IMB 
RAM and a 43MB hard disk, sells for 
$3,422. 


sion 1.10 B2, though the company will 
supply an Award BIOS on request. 

The 230-watt power supply has four de- 
vice leads, and the system box can hold 
five half-height storage devices, with up to 
three open to the front. There are a total of | 
eight expansion slots: in addition to the 32- | 
bit memory card slot, there are five 16-bit | 
slots and two 8-bit slots. The tested system | 
had one 8-bit and three 16-bit slots empty. | 
The Dataworld keyboard is available sepa- | 
rately, besides being supplied with each of 
the company’s computers. It’s an admira- 





niee responsiveness and a | 


combination dustcover/paper holder built 
right onto the keyboard. 

While the Data 386/16 uses reasonably 
standard drives, a TEAC 1.2MB floppy 
disk drive and a Seagate ST-251R, the 
Data Technology 1!:1-interleave RLL con- 
troller makes the hard drive sing. Overall, 
this drive combination put the Dataworld’s 
drive times in the top tier on the disk 
benchmark tests. 

The Data 386/16 is the only machine in 
this batch to come with a 16-bit video card, 
in this case the top-rated Paradise VGA 
Professional Card. ¥o eap off the video 
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side, the monitor supplied in the test con- 
figuration was the NEC MultiSync II. 
Now you can see why it isn’t the least- 
expensive ‘‘cheap 386°’ machine, with 
two of the classiest video components on 
the market. 

Dataworld makes all repairs at its plant 
in California. The Data 386/16 has a 
l-year parts-and-labor warranty with the 
normal arrangement for shipping: the user 
and the vendor pay for shipping to each 
other, and the vendor sends it back by the 
same shipping method that the user em- 
ployed. Dataworld also has a 30-day 
money-back guarantee. 

There’s no substantive reason to hold 
back from choosing the Data 386/16. 
While its raw processing speed may not 
match that of Zeos’s machine with its 64K 
cache memory, the Data 386/16 has the 
best video setup in this group of comput- 
ers, and it also has the best all-around hard 
disk performance. Add a crowd-pleasing 
keyboard and a company that is trying hard 

| to satisfy a growing user base, and you 
have a winning combination. 


HITECH INTERNATIONAL INC, 


SAM 3001/386 


| If you’re looking for the least-expensive 
fully configured 16-MHz 80386 computer 
in existence, look no further. HiTech In- 
ternational’s SAM 3001/386 is the rock- 
bottom cheapest among the configurations 
tested, even if it beats out its nearest com- 
petitor by only $3. The SAM unit’s bench- 
mark-test performance scores hovered in 
the middle of the group, so there's certain- 
ly nothing to apologize for in that regard. 
The only slightly sour note is a less gra- 
cious warranty-and-service shipping poli- 
cy than most of its competitors offer. 

The SAM 3001/386 uses an American 
| Digicom motherboard, which closely re- 
| sembles the Micronics unit employed by 

several of the other vendors. HiTech Inter- 

national asserts that Micronics memory 

cards work well in this unit. The BIOS is 

the Award 386 Modular BIOS, Version 

3.03, dated December 1987. The Intel 
, 80386-16 processor operates ut one wait 
| state with selectable clock speeds of 6, 8, 
| and 16 MHz. The expansion slots run 
| along at 8 MHz. 








ie 


One megabyte of 100-nanosecond stat- 
ic column RAM is standard on a memory 
card that can hold up to 2MB. An optional 
piggyback card will take an extra 2MB, for 
a total of 4MB of 32-bit memory and a sys- 
tem maximum of 16MB. 

The system unit has the standard five 
drive bays for half-height floppy, hard, or 
tape drives. If all the bays were full, you 
would need to come up with an extra pow- 
er lead from the 230-watt power supply, 
since it has the typical complement of four 
leads. The Western Digital floppy/hard 
disk controller is a vanilla, no-tricks unit 
that drives a TEAC 1.2MB floppy disk 
drive and a Seagate ST-251 43MB 40-mil- 
lisecond hard drive. The hard drive is par- 
titioned as two. virtual 2EMB drives, a 
common technique that achieves near-28- 
millisecond performance. 

The Key Tronic keyboard has a 5-foot 





“ 









HiTech International makes the 
cheapest 386 around; its SAM 
3001/386 costs just $2,995 with IMB 
RAM, a43MB hard disk, and VGA 
display. The front panel adds interest 
with its ‘‘membrane”’ reset switch and 
nonfunctional turbo indicator. 


SAM 3001/386 

HiTech International Inc. 

1435 McCandless Dr. 

Milpitas, CA 95035 

(408) 263-3300 

List Price: Wilh }MB RAM, }.2MB 5%4- 
inch floppy disk drive, $1,595; with 43MB 
hard disk, monochrome monitor, DOS 3.3, 
$1,995: with VGA monilor, $2,995. 

In Short: As lesied, HiTech’s SAM 

200.1 38ib is the beastssxupensive 16 MHz 386 
computer now sold. With a full complement 
of features, the SAM 3001/386 performance 
test results come in at the middle of the pack. 
The only drawbacks to this machine are the 
lightweight warranty and the service ship- 
ping policies, although there is a reassuring 
30-day money-back guarantee. 
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Connect to GenTech 


PASSWORD : 1-800-843-4302 


GENTECH 386-16 NETWORK STARTER KIT ...$975 
(SUPER VGA SYSTEM) $$ a= 
$2895 Includes Novell ELS software, 4 arcnet cards, 


network cabling, Pasive Hub and connectors 
to network a 4-user network 


PC-XT Multifunction card 


exp. upto 1MB EMS memory, Ser,par,clk 


$39 


Network Interface card 
For Arcnet 


$99 


e 80386-16 Processor 
16MHZ, 0 Wait state 


© 1 MB RAM expandable to 
4MB on Motherboard, 


e Using 1 MB static column RAM 
upto 12MB 


¢ 40MB Hard Disk 


© 80387-20 support 
16.5 on Norton's Scale 


¢ VGA Color Video Card 
14” Color Monitor 


GENTECH 386-20. $1995 


* 80386-20 Processor, 20MHZ, 0 Wait state 

® 1 MB RAM expandable to 4MB on Motherboard, 
* Using 1 MB static column RAM, upto 12MB 

© 80387-20 support, 21 on Norton's Benchmark 

© Runs Novell, Xenix/Unix, CAD, O/S 2 

¢ AWARD Bios, one 32BiT, five 16bit, two 8bit slots 


GENTECH 286-20 _ $1325 


© 80286 Processor, 20MHZ Clock, Shadow RAM 

° 512K RAM exp. to 16MB using 80ns 256K D RAM 
© 8 Slot, EMS 4.0 Driver, 80287-10 Support 

* Phoenix Bios, Norton S| 22 rating, superfast... 





GENTECH Turbo XT-10 .. $495 


* Nec V-20 CPU processor, 10/4.77 MHZ switchable 
¢ 512K RAM expandable to 640K on motherboard 

© Rates 4.0 on Norton Scale 

© One 360KB Floppy Drive, ser/pariclock 

© 84 key Keyboard 


GENTECH 286-10 $819 


* 80286 Processor, 10/6MHZ Clock. 0 Wait state 

¢ 512K RAM exp. to 16MB using 120ns 256K D RAM 
© 8 slots, upgradable to 1MB On Motherboard 

* Standard bios, built-in hard disk set up 


GENTECH 286-12 .. $885 


© 80286 Processor, 12/6 MHZ Clock, 0 Wait state 

© 512K RAM exp. to 16MB using 100ns 256K D RAM 
° 8 slots upgradable to 1MB on Motherboard 

© Standard bios, built-in hard disk set up 


¢ CALL FOR HARD DISK OPTIONS: 


20MB MINISCRIBE . $189 


* CALL FOR OUR VIDEO OPTIONS: 
Monochrome, EGA and VGA 





All our 286 and 386 systems include 1.44MB or 1.2MB floppy drive, dual floppy / hard drive controller, 


220 Watt power supply Dual serial and parallel ports, and 101 key enhanced keyboard. 
e 1 YEAR WARRANTY: All Parts and Labor. 





COMPUTERS SACNNERS/DIGITIZERS/PLOTTERS PRINTERS 
AST RESEARCH DEST 2020 Scanner..........00 0. cee eee $Caill BROTHER 
Premium 80, 512K RAM, 10 MHZ 80286 ..... $1415 HPScanjet.................... . $1059 HL-SLaserPrinter..... ...... 0 ....... $1899 
Premium 140x, 1 MB RAM, 40MB Hard disk. . . $2241 LOGITECH SCANMAN..handheld . $179 ML-1709/1724L....... TT $479/669 
Premium Workstation 109/105 ............... $999 KURTAIS/IONE 12X12.................... $429 MUR2518 =... sc ee ye. ee $929 
Premium 386/300 IMBRAM .............. $2659 SUMMAGRAPHICS Summasketch .......... $379 EPSON all models : . . $Call 
Premium 386C Mod300, Cache Mem. 1MB RAM $2799 HEWLETT PACKARD HEWLETT PACKARD 
COMPAQ COMPUTER 7570A Draftpro piotter ...............2... $2899 Laserjet II/Laseret ID .. $1799/2879 
Deskpro 386/20e Model1 . .............. $4849 =; DraftproOLX/ELX piotter................,. $Call Deskjet/Paintjet.......... .$699/1049 
Deskpro 386s Model 40 ..... 0 ee $3899 7475A/7550Aplotie......... ...... $1399/2999 FUJITSU DL3400 . $559 
Laptop SLT Model 20.................0.. $3959 CUSTOMER SERVICE QMS: PS810.  cetvetet. wife Nie: ee. oe $4299 
ZENITH 
Supersport 286 W/20MB. ........ 2... se. ssi99 404-732-5556 NETWORKING 
SURSIERATOE WiEIMMIB iam as 5 om $1999 ORDER ONLY NOVELL Advanced Netware/SFT 2.12... scal 
NOVELLELS 4 user/ELS iI8user........... ) 
ietiaa 800-843-4302 Ethemet Interface Card ................... $165 
FAX NO. TIARA Arcnet Card... 0.000660 eee a 
BOB7~VB0B7-2 ee eee es $99/209 TIARA Ethemet Card. ..........0 0.2.2.0... 199 
80287-8/80287-10 .........0......0.0. $235/275 40 1 -732-55 1 8 SMS 16-bit Arcnet Card ................... $Call 
80387-16/80387-20................0.. $409/459 «VISA, MC, COD, CORPORATE PO ACCEPTED = Arcnet Active Hub/Passive Hub........... $219/39 
80387-25/80387-Sx ... 0.6... ee eee $589/439 217 Broadwey, Sute 615, NY, NY 10007 3 COM Etherlink Card... .........0..0.2.0..0. $399 





International Inquiries Welcome 
We handie all your paper work 


SBGenlecn 
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Add 2% for COD. Minimum PO $500 Prices subject to 
chenge. Return authonzation required tor detective 
merchendise. All returned non-deteclive merchandise 
subject to 20% restocking cherge. 





Ca 
vir 


oe na 
It's time to let loose and buy a ScanMan. 


Pap any imoge upto 4.2"x 14" straight 
inta any 18M PC, PS/2, arcampotible, 








selecting ane, twa, three, ar faur 
hundred dpi resolution. 
Then use aur PaintShaw se f p; 


Plus; which cames with yaur 
ScanMan, ta crop, rotate,and © , | 

resize the image —just haw you . 4 onl 
want the finished version to look. if yau 
have a calar printer, enhance your master- 
piece with PaintShaw’s colorful palette. 


You can import the image inta virtually ony 





best-selling applicatian, fromdesktap publish- 
ing to presentatian grophics and ward proc- 
essing. All for anly $299, ar $349 far the Micro 
Channel versian, complete with easy instruc- 
tians, and Logitech’s full warranty 
and support. 





Naw 


ways yau 


just imagine the 1,001 
cauid cheer up all yaur 


publications ond reports. 
CIRCLE 133 ON READER SERVICE CARD 


Far your nearest dealer call: 


In Californio: cee 

(800) 552-8885 4) 

In Europe: ++41- a“ dt 
rm y 

21-869-96-56 Zt ” 

Mac and: are ’ < : 





trademarks of Apple Computer 
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cable that plugs into the rear of the unit. 
Key Tronic continues to be a big name in 
aftermarket and clone keyboards, but 
frankly I can’t see why—their keyboards 
feel frustratingly mushy and unresponsive. 

The test unit had an ATD 8-hit ZVGA 
card and a TW Casper monitor. This video 
combination proved faster than the 16-bit 
combination on the Dataworld Data 
386/16 on the video benchmark tests. 

An unusual but positive feature is the 
inclusion of two serial ports and two paral- 
lel ports as standard equipment on the 
SAM 3001/386. 

HiTech offers the usual J-year parts- 
and-labor warranty, but that doesn’t cover 
hard drives, which are limited to 90 days. 
Another limitation concerns HiTech’s 
warranty/service shipping policy. Most 
mail-order competitors require that cus- 
tomers pay to ship defective units back to 
the factory, and the vendor reciprocates by 
matching the method of shipment used by 
the customer. HiTech makes customers 
pay for shipping both ways. That's no way 
to reassure potential customers that buying 





= Price isn’t the only 
factor when choosing 

a computer, but the SAM 
3001/386’s low price 
does buy a competently 
performing machine 

with fairly standard parts. 


mail-order is a good idea. To its credit, 
however, HiTech has a 30-day money- 
back policy. 

Price isn’t the only factor to look at 
when choosing a computer, but in this 
case, the SAM 3001/386’s low price buys 
a competently performing machine with 
fairly standard components. The warranty 
and slipping policies may be reasuni 
enough to look elsewhere, however, par- 
ticularly for users who are leery of mail 
order. 


TUSSEY COMPUTER 
PRODUCTS INC. 


Swan 386/16 


Bottom-line watchers, look up. Tussey 
Computer Products, a Pennsylvania mail- 
order house, sells one of the least-expen- 
sive 16-MHz 80386s around. At $2,998 
with VGA and a 43MB drive, the Swan 
386/16 costs only $3 more than the cheap- 
est machine in this series. One trade-off is 
that the Swan offering is the slowest per- 
former on the memory and processor 
benchmark tests. There’s a bonus waiting 
for you on the Swan’s motherboard, but 
some people advise against using it. 

The Swan has a Twinhead Intemational 
Corp. motherboard with the Chips and 
Technologies CS8230 CHIPSet and Phoe- 
nix 80386 ROM BIOS Plus, Version 1.10 
01, ROM chips. The Intel 80386-16 pro- 
cessor can be set by software to work at ei- 
ther 8 or 16 MHz, and the expansion bus 





hums at the industry-standard 8 MHz for 
expansion card compatibility. In addition 
to a 32-bit memory card slot, there are 
three 8-bit and four 16-bit slots. Two of the 
8-bit and two of the 16-bit slots were free 
in the test configuration. 

Asmall jumper on the motherboard lets 
you push the machine to work at 20 MHz. 
Intel publicly advises against pushing its 
chips faster than the stated design specs, 
but common wisdom has it that processor 
chips can be pushed 20 to 25 pereent above 
rating. Tussey Computer Products itself 
suggests that the computer might be unreli- 
able when run at 20 MHz, but the test ma- 
chine arrived with the jumper sét to 20. 
The jumper is hard to get to, tucked under 
the leftmost hard-drive-bay framework, 
but with small fingers working from both 
sides you can change the setting without 
having to remove the whole motherboard 
from the box. 

Our test results, which are unspectacu- 
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The Swan 386/16 is an unremarkable 
performer; it provides | MB RAM, a 
43MB hard disk, a VGA display, and 
DOS for $3,087. lis 32-bit memory 
card can be configured with up to 
16MB of RAM, giving it the largest 32- 

LIne Cupacihaiits Ue 
16-MHz systems reviewed in this 
roundup. 
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SI = 22.5 


“Marvelously cheap, powerful ; 
alternative ... outperformed the f —"s 
other 286’s...” | a 


(October 11, 1988) 





Portacomp Ii 
DATA-286 12MHz 80286 running at 8/12Mhz, 0/1 wait state DATA-286 20MHz 
80286 running at 8/12Mhz, 0/1 wait state Phoenix BIOS std. (Award BIOS opt.) 80286 running at 10/20Mhz 
Phoenix BIOS std. (Award BIOS opt.) 512KB of RAM. expandable to IMB on board AWARD BIOS std. 
$12KB of RAM, expandabic toJMBonboard — Socket for 80287-8. -10 IMB of RAM, exp. to 2MB on board 
Socket for 80287-8, -10 Real-time clock with battery backup EMS 4.0 support for memory over IMB 
200W power su) 1.44MB 3.5" floppy disk drive Socket for 80287 
Real-time clock with battery backup 20MB, 39ms, self-parking hard drive 200W power supply 
1.2MB floppy disk drive 102-key keyboard with “click” Real-time clock with battery backup 
{hard disk controller Supertwist backlit LCD. 640x400 res. 1.2MB floppy disk drive 
(1:1 interleave controllers avaitabie) RGB/monochrome output port 1:1 interteave floppy/hard disk controller 
101-key keyboard with “click” Weighs under 20 Lbs, 101-key keyboard witb “click” 
Mono card w/parafiel port (720x348) 1.2MB external floppy drive opt. Mono card w/parallel port (720x348) 
TIL monitor with tilt/swivel base Carrying case availabte TIL monitor with tilt/swivel base 
$1195 $1975 


t 


$1555 
COMPLETE 10MHz DESKTOP SYSTEMS FROM $945.00 


101-key enhanced layout 
L-shaped farge return key 


Integrated dust cover (paper rest) 


DATA-386 80286 8/12MHz, 0/1 wait 
4.71/6/8/16MHz (20MHz opt.) Phoenix BIOS std. (Award opt.) 
Vertical Case tMB of RAM. exp. to OMB $12K RAM (exp. to IMB) 

Front panel on/off switch Phoenix BIOS std. (Award opt.) | 200W power supply 
220W power supply 220W power supply 1.2MB 5.25" floppy drive 
G hal-height drive bays 1.2MB floppy disk drive 20MB hard disk drive 
SSE Be aD. Fon a) Floppy/hard disk controller Supertwist backlit LCD 

keyboa | RGB 
pespepar ag se Mabadeie ah eg Sale Scone 


expansion slots 
Mono card end monitor $1995 | 1 paraltel, 2 serial ports $1875 





Pricea aubject to change. No charge for credit card, check C.0.0. 30 day moneyback guarantee (Shipping charges non-refundable). Dept.Cc 


Dealer/overseas inquiries welcome 


In-Calif. 1-800-722-7734 INFO: (213) 695-3777 
Out-Calif. 1-800-722-7702 TECH: (213) 699-8250 = 
Monday through Friday, 7 AM. to6 P.M. Saturday 9 A.M. to 3 P.M. PST. 3733 San Gabriel River Parkway, Pico Rivera, CA 90660:1495 


A PREFERRED SOMRUIER SYSTEM 










Share 


Printers 


Transfer files and a whole lot more with ManyLink. 
, ManyLink for PCs is the inexpensive software 
package that lets two PCs (or a PC and a laptop 
"ot PS/2) share printers, transfer files and a 
whole lot more. Just connect the PCs together 
with the supplied serial cable, install the 
software, and you can share any printer 
connected to either PC. All printing 


in the background, so both PC 
users can continue working even 
while their files are being printed or 
transferred. ~ 
More than two PCs? ManyLink for Work 
Groups allows up to eight PCs to share printers and transfer 
files. There’s no better way to make your printers and people 
work more productively. 
With ManyLink for NetWare, any user can print 
to any printer cabled to any workstation 
on the network, saving time wasted 
trekking to file server printers. i" 
And users can transfer files 
from workstation to esate 
workstation with a i'Simple 
“COPY” command. 
, All ManyLink products 
_ allow users to send short 
message wich a “CHAT” command, and provide security for 
sensitive files. NetLine’s latest product, ManyLink for ISDN, 
lets you use your ISDN telecommunications system “a 
| to network your computers, share printers and 
transfer files. So whether you have two compu- 
ters, a NetWare network, or an ISDN system, 
when you think of sharing printers, 
think of ManyLink. Ea 


lixl NetLine 


2155 North 200 Wese, Suite 90 
Provo, Unh 84604, 801/373-6000 
NetWare is a registered trademark of Novell, Inc. 
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NetLine products are now available through Micro D. 








@ 16-MHZ 386-BASED PCs 


Jar, were all run with the Swan 386/16 set 
to 16 MHz. If you buy this machine, how- 
ever, set it at 20 MHz and try it out for a 
while. If it works for a week or so with no 
errors, enjoy the extra speed and doregular 
backups for insurance. 

The Swan’s memory card is different 
from the others tested. The card takes ei- | 
ther 256-kilobit or !-megabit SIMMs in 
various combinations. Depending on the | 
configuration, the card can hold from ! to 
16MB of memory, saving the cost of extra 
memory cards. The only drawback is that | 
the Swan uses DRAM chips rather than the 
faster static-column RAM< chips, so this 
slows it down a bit. The computer can be | 
set to work with either zero or one wait | 
state. There’s also a program to enable 
shadow RAM and video as well as page- 
mode or two-way interleaving settings to 
speed up the computer. 

The system unit has a 200-watt power 
supply with five power leads (one more 
than usual) and a switched outlet. There | 
are five drive bays; three devices can have 
exposed fronts. The standard MFM-type 


NCL America—brand floppy/hard disk j 
controller runs a Fujitsu 1.2MB floppy 
disk drive and a Seagate ST-251 43MB S0- 
millisecond hard drive. Also standard are 
two serial ports, one parallel port, and a 
game port. A passable Key Tronic En- 
hanced-style keyboard plugs into the rear 


1 
—— FILE 


Swan 386/16 

Tussey Computer Products Inc. 

P.O. Box 1006 

State College. PA 16804 

(800) 468-9044 

List Price: With IMB RAM, 1.2MB5'4- ~ 
inch floppy disk drive, $1,969; with 43MB 
hard disk, monochrome monitor, DOS 3.3, 
$2,588; with VGA monitor, $3,087. 

In Short: The Swan 386/16 is a price leader, 
costing a mere $3 more than the cheapest ma~ 
chine in this series (based on tested-configu- 
ration prices). The Swan's processor and 
memory performance figures are lackluster, 

__ owing to the use of conventional DRAM. 
memory chips and the lack of cache memory. 
There is an on-board jumper to enable 20- 

MHz operation, but Tussey itself recom- 
mends against using tt 
CIRCLE 688 ON READER SERVICE CARD 
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Who is Mitac? Mitac is the only company which can offer you vendors to sign a cross-licensing agreement with [BM to give you 
IBM/Compaq-quality support, service and technology — without a choice between AT and PS/2 technologies. 


the “industry-standard” price. In the unlikely event you need service on a Mitac machine, all our 


In case you didn't know, Mitac has grown phenomenally in the products are backed by a full one-year warranty, TRW service 
past 15 years and now supports over half a million satisfied users. policy and responsive hotline technical support. 
That makes us one of the top 20 manufacturers worldwide. 





Now that you know 
Mitac’s R&D staff engineered the who Mitac is, ask your 
first small-footprint micros to local dealer for complete details 
offer you full expandability and about Mitac computers — 
highly integrated features over or call American 
a year before Compaq moved Mitac Corp. at 
to small-footprint design. 1-800-MITAC-USS. 
And we are one of the only 





milac 


When reliability is a decisive factor 





Mitac’s Paragon line is distributed in the United States by Schweber Electronics, Gates/FA and Authorized Mitac Dealers and VARs. 
Canadian distribution is handled by TLS. 





IBM logo, IBM, AT and PS/2 are trademarks of International Business Machines Corp. Compaq logo and Compag are trademarks 
of Compaq Corp. CIRCLE 335 ON READER SERVICE CARD 
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of the machine and has a 6-foot cable. 

The test machine also came with a | 
Twinhead International Magic VGA 8-bit 
video card and a Magnavox Professional 
monitor, a combination that yielded our 
best times on two of the video benchmark 
tests. 

The Swan 386/16 was the slowest ma- 
chine of the lot on most of the processor 
and disk tests. Operating the machine at its 
tweaked rating will certainly remedy its 
unspectacular benchmark-test times, al- 
though it may be riskier. None of the other 
speed-ups (such as BIOS relocation) were 
active in the tested configuration. 

Tussey’s warranty currently follows the 
standard formula, with parts-and-labor 
coverage for I year, the vendor pays for 
shipping on parts sent back to the customer 
after repair. There’s also the obligatory 30- 
day money-back guarantee that many 
mail-order houses are offering. And you 
have the option of buying extended war- 
ranties to cover the hardware for up to 4 
years after the computer purchase date. 

If bottom-line cost is by far your most 
compelling purchase factor, and if the 
Swan 16's less-than-screaming speeds in 
default configuration are acceptable, this 
computer bears some attention. Other- 
wise, a few hundred dollars more spent on 
other machines in this series can buy faster 
memory and drive performance. 


ZEOS INTERNATIONAL LTD. 


Zeos 386-16/FS 


It's not the size of the wand that's impor- 
tant, but the magic of the magician. The 
number 64K isn’t impressive these days, 
but when it refers to a memory cache of 
static column RAM, heads should pop up. 
The Zeos 386-16/FS blows away every 
other computer in this roundup. While the 
Zeos boasts other fine components as well, 
its memory cache has the biggest impact. 
The motherboard, manufactured by 
Mylex, uses an Intel 80386-16 and can be 
set to either 6 or 16 MHz, with the expan- 
sion slots working at a straight 8 MHz. 
There is no 32-bit expansion slot; instead 
there are two 8-bit slots and six 16-bit slots 
on the board. One 8-bit and four 16-bit 
slots were free in the test machine. The 
AMI 386 BIOS is dated January 1988. 
This is the only machine tested with 


The $3,527 Zeos 386-16/F S keeps its 
system RAM on the motherboard, 
unlike its low-cost 386 competitors 
with memory on cards. The 
motherboard in the configuration 
tested can support up to 4MB RAM. 
This board is being replaced by u new 
version that can handle a total of 8MB 
of 32-bit memory without requiring 
separate memory-expansion cards. 


RAM actually on the motherboard, not on 
a 32-bit memory card. The standard 1MB | 
of DRAM chips, in this case rated at only 
120 nanoseconds, can be increased to | 
4MB on the motherboard without purchas- 
ing an additional card. A new version of 
the motherboard, identical to the present 
issue but with the capacity of 8MB of 32- 
bit RAM chips, is currently available by 
request and will replace the older board as 
standard issue when the old boards are 
gone. Any additional memory will have to 
be on 16-bit memory-expansion cards. 
The memory works with 0, 2, or 3 wait 
states, depending on whether the computer 
finds what it needs in cache memory. 

Cache memory works by holding re- 
cently accessed information in 4K 






“pages.” If the computer can find what | 
it’s looking for next in the cache memory, 
performance is greatly enhanced. Compaq 
first used cache memory on a 386, and oth- 
er speed-minded vendors have found that 
the trick pays off handsomely. According 
to Mylex, the information your computer 
needs next during normal application-pro- 
gram execution should be in the cache 
memory 81 percent of the time. 

The Zeos system unit can hold five 
half-height drives, three open at the front, 
and four can be powered with device con- 
nectors from the 230-watt power supply. 
The keyboard, manufactured by Nan Tan 
Computer Co., is acceptable but not ex- 
ceptional. Also standard are one parallel 
port, two serial ports, and a game port. 
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7 EE DASLASSSAIA 

TI MTELAL POEL 

I hr eh 
From the occasional user to the experienced professional, today’s 
PC communications software needs to cover the full spectrum. 


_ Pre-programmed access to most popular dial-up information services » “Learn” mode to 
‘create your own log-on sequences « Dialing Directory - Installation and System 
4 ie hoe . ' Comprehensive “HELP" system + 100% Crosstalk® XVI compatibility. 


; ‘Background mode: Start a file transfer and switch to running another 
oan mille MIRROR Ili handles the transfer behind the scene. 


‘Ultra High-Speed modem support (19,200 bps), or direct 
‘Onnect (up to 115,200 bps). 
















Host system connectivity with terminal emulations including: 
DEC VT 100/220 series, 1BM-3101 (with block mode), 
Televideo 925 and Wyse-50. ° 

File transfer protocols: XMODEM, YMODEM, KERMIT, Crosstalk, Hayes, 
CompuServe-B and ACT CommPressor™ (the latest in data compression). 


AD) SM: Introducing the most powerful data communications programming language. 
PRISM provides: Form/Menu generation; real, integer, string, and array variables; File 1/O 
and the ability to integrate MIRROR It with foreground applications. A script file protection/ 
compression utility is also provided. 


Put the power of “Full Spectrum Data garitipcations” to meg vn pou. 
Order MIRROR It! Today! acu sca : 


To order, Call: 1-800-634-8670 — 
60-Day Money-back Guarantee 


VISA/MasterCard/COD. $5.00 for Shipping and Handling ($8.00 for COD orders). DISTRIBU Ti N G CORP. 





Florida residents add 6% sales tax. 327 Office Plaza Drive 
MIRROR Ill Is for use on JBM and 100% compatibles (including the IBM PS/2) Tallahassee, Florida 32301 
running MS-DOS 2.0 or higher. Telephone: (904) 878-8564 


Crosstalkis a registered trademark of DCA, Inc./CommPressor™ is atrademarkofACT, Inc. Telex: 6714280 KLON 
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Choose the 
industry leader 
in data transfer 
for the : 
best 3.5" 

and 51/4" 
floppy drives... 
Manzana. 


You needa reliable and compat- 
ible floppy drive that's easy to 
install. You want a drive that's 
affordable, yet backed by a one- 
year hardware warranty and solid 
technical support. Manzana 
meets all your requirements for 
3.5"and now 5/4" floppy drives. 
For quality data transfer solu- 
tions, choose Manzana. 


INTERNAL PLUS $199.95 

A 1.44MB 3.5" drive in a 5.25" frarne, with 
u3Five® software and mounting hardware, 
3rd INTERNAL” PLUS $289.95 

For those with 3 or more drive bays, a 
1.44MB 3.5° dnve in a 5.25° frarne, Mux 
Adapter Card, cabling and 3Five* software. 
HOST-POWERED PLUS $374.95 

An external, host-powered 1.44MB 3.5” 
foppy drive. Functions without sacrificing 
either of your internal drives. Cornes with 
Mux Adapter Cerd end 3Five* software. 
HIGH-DENSITY EXTERNAL $384.95 
A host-powered 1.44MB drive with our High 
Density Controller Card to upgrade your XT 
to high density 3.5° compatibility. Includes 
3Five® software. 

HIGH-DENSITY 

CONTROLLER (HDC) $94.95 
Upgrades your XT or compatible to support 
1.44MB 3.5” drives. Supports up to 4 dives 
internally, of 2 internal and 2 external. 
Includes 3Five* software. 

3rd INTERNAL” MUX CARD $99.95 
Supports two 3.5" floppy dnves, internal or 
external, in addition to existing drives. 
Includes 3Five* software. 

Our 3.5” Drives are fully cornpatible at 720K 
and 1.44MB under any DOS 2.0 and above. 


Watch for our new 51" drives for 
PS/2 and laptops at your dealer 
or call us for more 
information. 





— | 
Manzana 


Manzana MicroSystems, Inc. 
P.O. Box 2117, Goleta, CA 93118 
Fax: 805/968-5449 


To Order: Contact your dealer 


or call us directly at [69 with 
(805) 968-1387 
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« Dataworld Data 386/16 
 Zeos 386-16/FS 


Atfirst glance it may seem that these 
six low-end 386 computers come 
Straight from Clone City. How else 
can a. company cram 386 perfor- 
mance, IMB of RAM, a40MB hard 
disk, and a VGA card and monitor 
into a system priced at less than 
$3,500? Dataworld and Zeos have 
the answer. Unremarkable as they 
may appear, these two machines 
addi perjormunce features that belie 
their mail-order roots. 

Both top-performing machines, 
the $3,479 Dataworld Data 386/16 
and the $3,429 Zeos 386-16/FS, are 
also the most expensive by a tiny 








The test machine had an Adaptec RLL 
floppy/hard disk controller with a TEAC 
1.2MB floppy disk drive and a Seagate 
49MB 28-millisecond ST-157R hard 
drive. This controller-and-hard-drive com- 
bination worked very well, ranking second 
among the machines tested here in the 


hd FACT FILE 


| Zeos 386-16/FS 

| Zeos Intemational Ltd. 
530 Sth Ave. NW, #1000 
St. Paul, MN 55112 
(800) 423-5891 
List Price: With IMB RAM, 1.2MB 5'4- 
inch floppy disk drive, $2,185; with 49MB 
hard disk, monochrome monitor, DOS 3.3, 
$2,832; with VGA monitor, $3,527. 
In Short; Even though the Zeos 386-16/FS 
uses relatively slow 120-nanosecond DRAM 
memory chips, the 64K cache memory takes 
the cornputer right to the top on processor and 
memory performance tests. The Adaptec 
RL conifotier also enables the SMB diive 
to achieve top scores. A growing company 
reputation and prominence, as well as « full 
selection of system options, make the Zeos a 
smart choice. 
CIRCLE 687 ON READER SeRVICE CARD 














margin. The Dataworld offers a 16- 
bit video system with a top-quality 
NEC MultiSyuc I monitor and an 
exceptionally fast disk-drive con- 
troller for an impressive combina- 
tion of value and performance. The 
Zeos's 64K cache memory gives ita 
clear edge on processor-based tests, 
even with the slowest mentory chips | | 
in the bunch. Both Dataworld and 
2vosJoltow Compurda’s teu by 
building competent machines that 

are so aggressively priced and well 
supported that they effectively re- 

move the angst from mail-order 
purchasing. 











number of top scores in the hard-drive- 
access benchmark tests. 

The 8-bit Paradise VGA Plus video 
card and Tatung VGA monitor in the test 
configuration performed well in actual use 
but attained relatively slow speeds on the 
video benchmark tests. 

Zeos has a standard | -year parts-and-la- 
bor warranty with split shipping costs. If a 
defective part is identified over the phone, 
the company will ship a new one at the 
same time you send in the bad one. Zeos 
also provides a toll-free technical-support 
line and a 30-day money-back guarantee. 

Zeos is a rapidly growing mail-order 
house with a full line of computers and per- 
ipherals. You can order a computer from 
its parts lists, specifying everything from 
the amount of memory and the drive size to 
the sive ofthe case While the $3,420 Zeus 
386-16 machine tested here is the second 
most expensive in the series, it also gets 
top scores for performance. If processor 
speed is your highest priority but budget | 
ranks a close second, the Zeos 386-16 may 
be your computer.—Bruce Brown 8 


Bruce Brown, who wrote all the reviews, 
is a computer consultant and a frequent 
contributor to PC Magazine. 


PC MAGAZINE 
172 


©1086 Hayes Mrcroco peopel, Products ine. 


ERROR-CONTROL FOR FORCES 
BEYOND YOUR CONTROL. 


The hazards faced by your high-speed data can be truly shocking. 

That's why. in addition to providing the original V-serieserror-control. 
Hayes V-series 2400 and 9600 bps modems now offer error-control in either inter- 
national standard, V.42 or X.25.* 

The V.42 protocol. for point-to-point communications, automatically detects 
errors and then retransmits the data correctly. While the X.25 protocol not only 
offers error-control but also multisession access to 
value added networks with expanding applications for 
dial-up X.25 point-to-multipoint communications. 

V-series modems still provide users with data 
compression that can double throughput. And Hayes 
AutoSync for built-in synchronous communications without the added expense 
of a synchronous adapter card. 

All to give you more control. Because with a Hayes, the only error you can 
make is not buying one. 


For your nearest Hayes Advanced Systems Dealer, call 800-635-1225. Hayes Microcomputer Products, Inc. PO. Box 105203, Atlanta. GA 30348. Ha : es. 
*There will be a minimal charge of $50 for either an X 25 or V42 upgrade on proccts purchased before October 1. 1988 Products purchased on 


or after October 1 1988 will include either standard as they become available For details call Hayes Customer Service. 404 441 1617 
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This is for ev 
too busy to get 


If you're the type of person who’s too 
busy to read an ad, read this ad. 

Because you'll learn about a new tool 
that will help you manage people, ideas, 










projects,and 

information 
with incredible 
efficiency. A tool 
that will help you 
avoid slumping into 

your chair, shaking 
your head, and asking, 
“How on earth will] ever 
get this done?” 

We call it Lotus’ Agenda, 

the personal information 
manager. 

Agenda allows you to 
dump random facts, thoughts, 
and ideas into your PC without having to 
structure the information in advance. 
Agenda's filing system is a. more sophtsticated version of this filing system. You 


ies EPS NM ere YT want. View them any way you want Aad he aoaela. 
them anytime you want. 





Youcan { SeSteersetMemben tiem! 
TECOTd the | srmssacninmans +n Ope ag 
thousands } Cas Oe Ne om cs Te «Yom « Matoriats. 
you need > ieee 
to address 
to put ee “ag, Fama 
together a 

Htems. Dump information in manuaily, iemport it or use 
NEW PLOd- — ourpepupenpabity while in another progr 


uct line. Or the thousands of factors you 
need to put together a new bottom line. 

Agenda will not only file these random 
items of information for you, it’ll help you 
arrange them any way you want. 

So you can understand them better, 
formulate new ideas better and extract all 
the answers you need better. 

Which means, now you can concentrate 





eryone whos 





Fie View Rom Pring Uvlty System Gut i 
| 
. ° ade until theend Liz »* Operations 
Packaging seoncacnice 
*Melenes «= J) Make sure synthetc maeriass are “Se + Oporstion: 
roheble 
| + Resoarch = © Have Torn break down markot = Tom + Marketing 
feesOrch resUms ints best casmiwarst 
Cie SCONANOR 
*Detroueon © Jom wil hava fes report in by aweek = Tem = Markaang 
Vendors from Frdeyp make sure a covers 
Pneing prong, wa 
tmphicabons of using outerde vendor 
| for typesetting and pring \ 
*Dietribubon J Do Tamand Beb ttenk weneedio == Tam = Markenng 
bn : _ Bob Sales g 





— — 





Categories. Agenda files items in all relevant categories 
soyoucan always find the information you need, 


More on using and acting on your infor- 
mation. And less on processing it. 


How does Agenda work? 
irst, enter your items of information 


= ‘se 


. , | 


~~ _ a ™ 
— a + 
~s 


The whole idea behind Agenda is to get them all in a row. 
into your PC and assign them to catego- 
ries that you create. 

Then Agenda will do all of your filing 
automatically. And thanks to Agenda’s 
multiple filing capabilities, if the infor- 
mation is relevant in more than one 
place, Agenda will take it and put it in 
several categories at once. 

This makes it easy to view yourdata in 


Introducing Lotus 





en 


Agenda 


aly work clone, 


062i 


a”. «| different ways so you 
sup -cose | CAN pinpoint informa- 

tion that’s important 
| to you. Or discover 
‘« .omm | new relationships you 
* T, hadn't considered 

¥) before. And anytime 

atte, you change an item in 


slow ° 07/0718 


Views. Looking at the same infc 


formation . . 
different news guves you @ more informed perspective. 9) View, Agenda will 


automatically update all other categories 
where the item has been assigned. 

In fact, you could say that Agenda recal- 
culates your text the way a spreadsheet 
program recalculates numbers. 

All of which means, from now on you'll 
be able to come in every morning, check 
your Agenda, and get right to work. 

Because you'll immediately know what 
work needs getting to. 

For $15, we'll send you an Agenda demo 
kit or videotape. Call 1-800-345-1043 and 
ask for demo kit ——— 
AKN-3058 for 
the 3.5” version 
or AKN-3053 
for the 5.25” 
version. Orask 
for videotape 
AKN-3063. 





tas Agenda 


Agenda and Agenda Demo Kit require an {BM® PC or compatible, with 640K and a hart disk, DOS 2. 0.or higher Lotus and Agenda are registered trademarks of Lotus Development Corporation (BM & a registered trademark of [BM Corparshon. 





















Dependable UPS systems from American Power Conversion 
support the UPS monitoring functions of: 
HE Novell’s Advanced and SFT NetWare 2.12 

§£3-Com’s 3S/400 server 


Banyan Vines 
* EDITOR’S CHOICE 9/15/86 








rican Power Conversion Advantage 
n Power Conversion Advaniage 


sSystems allow ailtomatic, secure network shutdown during extended power outages. 

#No supervisor intervention is required. 

# deal for file servers which are sometimes unattended or attended by untrained personnel. 

£Complete power protection from blackouts, brownouts, sags, noise, and surges. 

£The largest selection of optional UPS interface kits in the industry, incising kits for 3-Com, 
Novell (AT and PS/2), Banyan (VINES and DTS), SCO XENIX, Convergent (SPC), Prime 
(2350), and UNISYS (6000/50) systems. 


A broad range of UPS products covers all networking requirements: 

110SE = Miniature UPS for Macintosh SE or PLUS 

330XT — Lowcost UPS protection for network workstations 

450AT For Compaq 386, MAC Il, and CAD workstations 

520ES* For NetWare, VINES, and 3-COM file servers 

800RT* For large file servers with multiple hard drives 

1200VX* For multiple PC’s or very long backup power duration 
*These models provide interface for use with optional intertace kits. 
International models available. Inquire about our UPS applications handbook. 
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350 Columbia Street # PO. Box 3723 £ Peace Dale, Rl 02883 # Tel (401) 789-5735 # Telex 362636 # FAX (401) 789-3710 
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BUILDING 
WORKGROUP 
SOLUTIONS 


hen Microsoft, IBM, DEC, 

W NCR, 3Com, DCA, Torus, and 

a score of other companies back 

a single product, it’s a good bet that that 

product will be important. The recipient of 

these companies’ support right now is LAN 

Manager, a network operating system 

jointly developed by Microsoft and 3Com 

Corp. that will be sold by many companies 

under their own labels. 3Com, which 

shipped the first LAN Manager package 

last October, calls its version 3+ Open 
LAN Manager. 

This review looks at the first release of 
3+Open LAN Manager. Another release, 
due in the first quarter of 1989, should in- 
corporate more features and flexibility (see 
the sidebar ‘‘The Rest of the Story’’). But 
even in its earliest release, 3+ Open LAN 
Manager poses a serious challenge to No- 
vell’s NetWare in the PC LAN market. 
3+Open LAN Manager performs well, 
has a good selection of LAN management 
functions, and is compatible with all of the 
LAN application programs marketed to- 
day that follow DOS 3.1 procedures. Its 
only major drawback is that it gobbles 
server RAM like a whirlpool sucking in 
seawater. The same reason that 3+Open 
LAN Manager devours RAM, however, 
also makes ita good platform for growth: it 
works in conjunction with OS/2. 

3+Open LAN Manager is the first net- 
work operating system that allows users to 
mix DOS workstations with OS/2 servers. 
OS/2 is required only on machines acting 
as servers ina 3+ Open LAN Manager net- 
work. Client workstations can use OS/2, 
but workstations using plain old MS-DOS 
also function well. The file server software 
uses OS/2 as its filing system in the same 
way that Novell’s NetWare and Banyan’s 
VINES use a proprietary operating system 
and Unix as the respective filing systems 


3COM’s 3+QPEN 
LAN MANAG 


The first implementation 
of Microsoft’s OS/2-based 
LAN Manager network 
operating system forces 
Novell loyalists 
to sit up and take notice. 
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@ 3+OPEN LAN MANAGER 


augment its 3+Open LAN Manager 
network operating system in the tradition 
of the dozen or so utilities available for 
earlier 3+ systems. Here are previews of 
five utilities in various stages of develop- 
ment, including 3+ Open LAN View, one 
of the first application programs to re- 
quire the OS/2 Presentation Manager. 


3+OPEN START 3+ Open Start, 
which resembles 3+Start, lets you log 
on without a boot disk so that you can use 
diskless workstations in your network. 
Centralized booting simplifies revision 
of network drivers, the operating system, 
the redirector, and other boot software. It 
conserves disk space, since you need 
only one start volume for all public users 
(those using special CONFIG.SYS files 
and user-specific TSRs still need private 
volumes), and it logs bad passwords. 
When you tum on a diskless 3Com 
286-based workstation, it automatically 
calls the server, where Start initiates the 
log-on. To use non-3Com workstations, 
you must plug in a $49 Etherstart PROM. 
When setting up Start, you can speci- 
fy user name, home server, home server 
security (user or share), and password. 
You can alter the defaults for maximum 
volumes, users, and receiving buffers. 


3+OPEN MAIL = Like 3+ Open Start, 
3+Open Mail resembles its 3+ Mail pre- 


terface. It works seamlessly among 
DOS, OS/2, and Macintosh worksta- 
tions. 

Services include send, receive, for- 


on their servers. All of these network oper- 
ating systems either can or (in the case of 
VINES) will soon be able to support both 
DOS and OS/2 client workstations on the 
same LAN. 


decessor and includes a similar user in- | 


Comis developing a line of utilities to | 





ward, reply, print, and transfer of binary | 


THE REST OF THE STORY 


Utilities designed by 3Com to be used with 3+ Open LAN Manager 
promise to be as innovative as the operating system itself. 


pr 3+Open LAN Manager Utilities: 
£,- Soon to Come 


Utility 

3+Open Start 
3+Open Mail 
3+Open Internet 
3+Open Secure 
3+Open LAN View 
“Actual price 


and text files. You can file, arrange, and 
locate messages in electronic folders. 

Auditing facilities consist mainly of 
audit logging, alert on audit, and alert on 
error, along with keeping track of the 
number of threads available to client ma- 
chines, number of mailboxes assignable 
to server, and timing of various services. 
These include storing and forwarding, 
accessing other servers and accessing re- 
mote servers. 

3+Open Mail offers 3+°s Name Ser- 
vice, which extends the LAN Manager 
server naming feature to networks with e- 
mail and communications. Users can 
transparently access resources across 
large or internetworked systems. Admin- 
istrators enjoy central entry and control 
of changes and additions to network re- 
sources and users. 


3+OPENINTERNET 3+ Open Inter- 
net enhances 3+’s Route service. Inter- 
net combines remote internetworking, 
remote PC access, and internetwork 
bridging. All this is done transparently 


Because 3+ Open LAN Manager uses 
the multitasking OS/2 operating system on 
the server, it avoids the problems inherent 
in older operating systems. 3Com’s 
3+Share and 1BM’s PC LAN are forced to 


Shipping date 

December 1988 
1st quarter 1989 
1st quarter 1989 
1st quarter 1989 
1st quarter 1989 








Expected price 
$295 per network” 
$995 per network 
$995 per network 
$995 per network 
$495 per server 


because Internet extends Mail’s Name 
Service beyond the boundaries of a given 
network. Directories, files, printers, e- 
mail recipients, and groups of recipients 
are all accessed by name, regardless of 
location. 

Internet adds many features. Config- 
uration access can handle nonstandard 
modems (such as the Telebit Blazer). It 
has COM port management, including 
one-way port operation where needed, 
such as those for remote PC users. In/out 
provisions protect security; additional re- 
porting capabilities handle connection 
Statistics, traffic logging and report gen- 
eration, LAN Manager—compatible audit 
trails and error logging—all at user-spec- 
ified intervals. 

Internet also supplies LAN Manager’s 
START, STOP, PAUSE, CONT, and 
alert services. A set of open APIs (Appli- 
cation Program Interfaces) aids those de- 
veloping special applications, such as a 
weekly report statistically analyzing 
phone use. The user interface is consis- 
tent with IBM SAA and LAN Manager. 


augment or modify DOS to get it to do 
more than one thing at a time. Through 
OS/2, 3+ Open LAN Manager also carries 
the promise of supporting new, distribut- 
ed-computing applications that share the 
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3+Open LAN View, a utility for 3+ Open LAN Manager designed to monitor network 
activity, will be one of the first applications to take advantage of the power of the OS/2 
Presentation Manager. It is set to debut this spring. 





Internet is capable of speeds of up to 
19.2 kilobits per second over voice lines; 
it also allows bridging between Ethernet 
(coaxial cable and twisted-pair), Token- 
Ring and Apple LocalTalk networks. 

Internet runs on any protocol stack 
that supports named pipes. You can set 
up routes to schedule communications 
throughout the week. COM port control 
can force both connect and disconnect 
overrides on the set schedule. 

You can also open activity logs to us- 
ers on a read-only basis. On-line traffic 
statistic viewing includes zooming in on 
entries for more detail, as well as NEXT 
and PREVIOUS by time stamp. Logs 
can be cleared by deleting them from 
disk. 


power of the servers and the workstations 
in ways that make sense. Except for a few 
database development systems that can as- 
sign some tasks to the server, you can’t 
buy real distributed applications that use 





3+OPEN SECURE 3+Open Secure 
adds password dating and enhances net- 
work resource management. Adminis- 
trators can create a customized pass- 
word-control program that forces users to 
change their passwords, giving them as 
many warnings as desired. Secure also 
tracks and logs network resource access 
and use, focusing on security issues such 
as invalid attempts to log on to the net- 
work and printer use. 

Secure also converts LAN Manager 
audit trail data into other formats for anal- 
ysis, accounting, or storage. 


3+OPEN LAN VIEW 3+Open LAN 
View demonstrates how the OS/2 Presen- 
tation Manager can be used in an applica- 


the OS/2 communications capabilities to- 
day, but many companies promise that 
they will eventually be available. When 
they come along, it will take a robust and 
flexible LAN operating system like 








tion. Its graphical interface gives admin- 
istrators a kind of instrument panel with 
which they, in effect, can fly their net- 
works in real time. To some degree, LAN 
View even duplicates the kinds of ser- 
vices supplied by costly network analyz- 
er programs. Because of the graphical in- 
terface, a mouse is a necessity. 

LAN View gives you a graphical view 
of server statistics relating to perfor- 
mance, use, security, and network er- 
rors. You can view statistics as they oc- 
cur or from a file. Errors can be viewed 
serially or ordered logically. You can 
also make current-historical compari- 
sons. Files can be converted into /-2-3 or 
.DIF formats. 

Though LAN Manager collects data 
automatically, LAN View can force it to 
do its collecting on any schedule you 
choose. 

A click-and-zoom process selects and 
expands on-screen windows. The audit 
trail includes time of errors to help isolate 
trends before they become crises. LAN 
View also tracks utilization of printers 
and servers. This aids planning for de- 
ployment of resources and helps deter- 
mine new-equipment needs. 

Many of LAN View's features—such 
as Overview, which assembles all the 
network data onto one screen, Find Mini- 
mum/Maximum of a data set, and on-line 
help—have yet to be implemented, but 
what we did see strongly suggests that 
LAN View will be more than just a pretty 
interface that fills screens with colorful 
clutter. It uses the Presentation Manag- 
er’s graphical capabilities in a thought- 
ful, functional way that should make net- 
work administrators’ jobs both easier and 
more successful.—Lee Thé 






























Lee Thé is West Coast editor of PC Mag- 
azine. 


3+Open LAN Manager to support them. 
Developers have a wide choice of ways 
in which to use the LAN to communicate 
between nodes. These Application Pro- 
gram Interfaces (APIs) range from some 
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workstation 

e runs OS/2 

e requires 2MB RAM 
and 80286 processor 








that are unique to PCs, like NetBIOS, to 
others that work universally with machines 
from different manufacturers that have dif- 
ferent operating systems and architectures, 
like TCP/IP and OSI. 

It is clear that Microsoft and 3Com 
have put a lot of effort into making LAN 
Manager/3+QOpen LAN Manager appeal- 
ing to software developers. These compa- 
nies fully support international standards 
and promote easy program interfaces. We 
will see a quick outpouring of popular ex- 
isting programs modified to make use of 
some level of these APIs, but it takes a 
couple of years for truly innovative pro- 
grams to reach today’s markets. LAN 
Manager should be a strong launching 
platform for the next cycle of important ap- 


plication programs. 


NAMED PIPES One widely publicized 
LAN Manager API is known as named 
pipes. A named pipe is a software feature 





3Com’s 3+Open LAN Manager Topology 


(Ethernet or token-ring cabling and adapter cards) 


server on a 3+Open network must run OS/2. Workstations can 
run either OS/2 or DOS. These stations share data files, 
printers, and network services such as electronic mail. The 
only barriers to the free flow of data between OS/2 and 
DOS stations are caused by file formats imposed by 











3+Open LAN Manager server 
or server/workstation 


e runs OS/2 


® requires 4MB to SMB RAM 
and 80286 processor 


available on every 3+ Open LAN Manager 
node, even DOS-based workstations; it 
lets a program on one node invisibly com- 
municate with programs running on other 
nodes. PC-based LANs can do this today 
using the NetBIOS services available on 
almost every LAN operating system. But 
the named pipes API is more sophisticated 
and much easier for programmers to im- 
plement than the NetBIOS interface. Ad- 
ditionally, named pipes should be faster 
than NetBIOS in some applications be- 
cause the session between nodes is main- 
tained through multiple transactions in- 
stead of through individually addressed 
blocks of data. 

The power of named pipes is appealing, 
but its popularity isn’t assured. IBM’s sys- 
tem designers have a competing communi- 
cations scheme called Advanced Program- 
to-Program Communications that is 
universal across their systems. There is 





also a growing number of application pro- | 








Shared printer 












workstation 
e runs DOS 
® requires 105K RAM 









grams that directly address NetBIOS. 

The number of companies marketing 
network interface cards compatible with 
3+Open LAN Manager and other LAN 
Manager-based packages should increase 
rapidly. Microsoft makes available a soft- 
ware kit for card manufacturers giving 
them all but about the last 2K of code they 
need to develop LAN Manager NetBIOS, 
TCP/IP, and OSI interfaces for their prod- 
ucts. This should make it easy for the 
many companies that now support only 
their own software or NetWare to enter the 
LAN Manager product fold. 














THE 3+OPEN PACKAGE With the po- 
tential of 3+ Open LAN Manager as back- 
ground, let’s turn to what it delivers today. 
3Com markets 3+Open LAN Manager 
through its direct sales force and through 
retailers. You can buy the product pack- 
aged several different ways, but all of the 
options include OS/2 for the server. 
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TheBestValue \ 
InToken Ring. XX 


The ProNET family. 
How the lowest cost of ownership 
makes our LANs number one. 





Experts agree that over half the cost ofa local area 
network occurs after installation. It’s the cost of network 
maintenance, reconfiguration and expansion. 

Soif you're looking for value in a local area network, ask about 
the cost of ownership, not just about the cost of boards. 

Ask about ProNET-4, our implementation of the IEEE 802.5 standard 
that’s fully interoperable with IBM. Or about ProNET-10, the only high- 
performance 10-megabit token ring solution on the market today. 

Both are complete systems designed to dramatically lower the true cost of LAN 
ownership. Here's how: 

With advanced wire centers for easy expansion and assured network availabil- 
ity. With full-featured network management software to keep network control under 
control. And with built-in capabilities that let you mix and match a variety 
of media to meet your exact configuration needs. Plus, both systems offer 
support for a range of host interfaces, bus structures, and popular network 
operating systems like Novell's NetWare” and Banyan's VINES” 

Whether you need 4 megabits or 10, Proteon solutions give you more 
configuration options and more ways to economically manage change. 
From the day you install one of our networks, and every time you 
respond to change, you'll discover what thousands of users worldwide 
already know. We're the best value in token ring. 

For more information, call our TOLL FREE number, or write: Proteon, Inc., Box 
14E , Two Technology Drive, Westborough, MA 01581. 


1-800-545-RING 


In MA, call 1-508-898-2800 


proteon 


ProNET and Proteon are reguetered trademarks of Proteon, Inc IBM is a registered trademark of 
Business Machines Corporation. NetWare is a trademark of Novell, [Inc VINES is 
trademark of Banyan Systems, Inc. 


PC Magazine Editor's Choice Award, 4/26/88. 
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The 3+ Open LAN Manager entry- 
level system carries a $995 price tag. The 
only real limitation of this system is that it 
has a one-server, five-user license. The 
3+Open LAN Manager advanced package 
includes a one-server, unlimited-user li- 
cense and retails for $2,995. You can up- 
grade the five-user package to unlimited 
users, or you can upgrade the network by 
adding an unlimited-user server and keep- 
ing the five-user server. The only thing 
you cannot do is add a second five-user 
server to the LAN. 

If you have a 3Com 38400 server, the 
3+Open LAN Manager package for this 
machine retails for $3,495. However, the 
package also includes standard DOS and 
an eight-user DOS license to support disk- 
less workstations. The software for the 
38400 package comes on tape, and load- 
ing it is easy. 

The price of 3+ Open LAN Manager in- 
cludes only software. You also need net- 
work adapter cards for each server and cli- 
ent workstation. 3Com sells its EtherLink 
Il cards for $445. PC-bus workstations and 
servers for small networks can use these 
cards, but busier servers benefit from 
3Com’s EtherLink Plus card that carries 
more memory and uses a 16-bit AT-bus in- 
terface. The EtherLink Plus sells for $895. 
An EtherLink Micro Channel card sells for 
$595. 

Besides the software and the adapter 
cards, you will have costs for cabling and 
probably costs for upgrading the RAM in 
each server. The cable costs can be less 
than a dollar a foot if you doit yourself, but 
the cost of RAM may be a more significant 
figure. The 3+ Open LAN Manager LAN 
operating system and OS/2 require an ab- 
solute minimum of 4MB of RAM in each 


server. An added megabyte or two of | 


RAM lets you configure larger buffers and 


disk caches; it also promotes faster opera- | 


tion. If you want to use the server as an 
OS/2 workstation simultaneously, you 
need yet another megabyte to nun applica- 
tions. You should consider the current 
price of RAM before you add up the price 
of a3+Open LAN Manager server. 

As you plan your LAN, you should also 
know that the 3+ Open LAN Manager 
servers can Operate with existing servers 
and workstations that use IBM’s PC LAN 
software. IBM and 3Com have also dem- 








3+Open LAN Manager 

3Com Corp. 

3165 Kifer Rd. 

Santa Clara, CA 95052 

(800) NET-3COM 

] (408) 562-6400 

List Price; Entry-level 

package (one server, five 
stations), $995; advanced package {one serv- 
er, unlimited users), $2,995; 35400 package 

| (with DOS and eight-user DOS license), 
$3,495; EtherLink Il card, $445; 
EtherLink Plus card with 16-bit interface, 
$895; EtherLink Micro Channel card, $595. 
Requires: 80286 or 80386 processor in serv- 
er, 4MB RAM per server, 3MB RAM per 
| OS/2 workstation, 640K RAM per DOS 

workstation, OS/2 (included for server, re- 
quired for OS/2 workstavions). } 
In Short: A strong new OS/2-based LAN 
operating system with good performance, 
support for old applications, and openness 
for new developments. Very RAM hungry 
{and therefore potentially expensive to set 
up), but a great platform for new distributed 
applications, 
CIRCLE 699 ON READER SERVICE GARD. 


onstrated compatibility between IBM 
OS/2 Extended Edition and 3+ Open LAN 
Manager. If you have PC LAN, you can 
add a 3+Open LAN Manager server with- 
out changing the workstation software 


and, if you wish, retain any existing PC | 


LAN servers on the network. 
The 3+Open LAN Manager package 


contains ten manuals and the disks. The | 


entry-level system comes with 5¥%-inch 
floppy disks, but you can trade those for 
3¥%-inch disks if you need them. The 
3+Open LAN Manager advanced package 
comes with both disk sizes. 

The documentation is excellent. The 
“*3+Open LAN Manager/LAN Manager 
Installation and Setup Guide,’ complete 
and well-written, spells out every detail of 
the installation in 80 pages. All of the man- 
uals use flow charts, screen diagrams, and 
step-by-step instructions to lead you 
through the installation and management 
of OS/2 and the network. 

Installing OS/2 on the server is as easy 
as installing DOS. The version of OS/2 
supplied with the first release of LAN Man- 








ager has some capabilities that won't be 
seen until later releases of Microsoft’s 
multitasking operating system. These in- 
clude disk caching, using hard disk parti- 
tions of up to 4 gigabytes, and a maximum 
file size of 2 gigabytes. The version of 
OS/2 you get with 3+ Open LAN Manager 
is licensed for installation only on the net- 
work server. If you want to set up OS/2 
workstations, you should buy additional 
copies of the operating system for those 
nodes. 


INSTALLATION DECISIONS During 
the installation, you have to decide if you 
want to dedicate the computer as a server 
or give it the ability to function as both a 
server and an OS/2 workstation. You also 
must choose between one of two types of 
security schemes. Finally, you have to de- 
termine what network protocols you want 
to use. The manual explains these deci- 
sions, and you should consider them be- 
forehand; if you make the wrong choice, 
you might have to reinstall both the server 
and workstation LAN software. 

The dedicated/shared server choice is 
more complex with an OS/2-based system 
than with a DOS-based system. Getting 
dual use out of a DOS-based PC usually 
means that both LAN and local operations 
run equally poorly. It also means that the 
server is always in danger of being locked 
up by a local application or an accidental 
reset. The logical conclusion is that a 
shared DOS-based server makes a poor 
choice in any but the most lightly loaded 
networks. 

Under OS/2 the danger of locking up 
the entire machine is very small. The oper- 
ating system handles multiple accesses, so 
the decision between dedicated and shared 
operation hinges on competition for the 
disk drive between local and network pro- 
grams, the availability of RAM, and secu- 
rity. The security issue might be important 
in some installations because the local user 
has access to all files on the machine with- 
out going through network security. We 
configured our server for dedicated opera- 
tion, but using a fast 386-based PC as both 
a server and a workstation is a reasonable 
proposition while working under 3+ Open 
LAN Manager. 

3+Open LAN Manager will operate 
under either of two security arrangements. 
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Finally,a PCnetwork 
that's fast and friendly. 


A lot of people choose the TOPS/DOS network for its friendly menu-driven interface. Some for 
its raw Ethernet* speed. And some buy TOPS for the best reason of all. . .it's both fast and friendly. T 





TOPS Tech Specs. As with all TOPS local area networks, TOPS/DOS requires 
© COM EincrMk MC TOFSelatcans or syeopacs | Virtually no training. With just a few simple menu selections you can 
PARSON Fe een quickly access other PCs, exchange files, and share peripherals as fi 
if they were your own. To install one yourself, just plug in a network 
card, your TOPS software (only 2 disks), and some very basic network |L__! 
eos se me on 1208 che cabling. No central server is needed, but you can easily add one 
© Sere 30K me as your needs grow. 


TOPS/DOS makes fast, friendly connections to other systems, too. You'll find the TOPS name “oO 
== 





on a complete family of network solutions that allow you to expand your PC network to include 
Macintoshes™ Sun* workstations, and even other networks. 


Make some fast and friendly connections of your own. Call the 
TOPS Division of Sun Microsystems at 800-445-TOPS (from outside 
the U.S. and Canada, call 415-769-8700). Or write to us at TOPS, 

950 Marina Village Parkway, Alameda, CA 94501. When you need connections. 


ls 
@ sun 7 





spynght © 1988 Sun Microsystems, Inc. 


“ be Har, Houdini had one 
| . ob theory anyone could appreci- 
9 es P| ate: If you want to stay out ofa 
ad Say “< 7 mm _~=Dind, you've got to be flexible. 
7 eat | We agree. In fact, that 


~~ o° theory is exactly what's 
. behind EXTRA! Connectivity 
Software™ 


~ 


 @ 
ff | a 





For instance, if you're 
currently linked via coax or 
modem but you plan to switch 
toa LAN, EXTRA! gives you 
the freedom to connect all 
three ways. And that includes 
LANs using IBM's Token-Ring 
Interface Coupler (TIC). 

It's flexibility like this that 
prompted PC Magazine to 
name EXTRA! as its Editor's 
Choice for PC-to-host software 
running on LANs. 

There's something else we 
don’t want you to forget about 
EXTRA! It’s your memory. 
EXTRA! uses so little of it, you'll 
have plenty of RAM left on. 
your PC. 

Plus, Attachmate’s devo- 
tion to total IBM* compatibil- 
ity assures you that you'll never 
get dead-ended by proprietary 
protocols. 

Which reminds us of 
something else Houdini 
used to say, “Don’t get Pe 
into anything you cant bing 
get out of later” ane 


Ise 


FT WARE 


Attachmate 


1-800-426-6283 
In Washington state: 206-644-4010 


EXTRA! 
3270 a RY 


| —_ \ 


Attachmate Corporation, Bellevue, Washington, has trademarked EXTRA! Connectivity 
Software [BM isa registered trademark of Incernational Business Machines Corporation. 


Presenting The Houdini Theory 
Of Are to Mahfiarne Connectivity. 
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LAN Operating Systems: Summary of Features 


(Products fisted in ascending price order) 


his features table presents a 

brief comparison of 3Com's 
3+Open LAN Manager, IBM's PC 
LAN, and Novell's Advanced 
NetWare. The list of features was 
chosen to emphasize differences 
among them. 

. Peer-to-peer resource shsring 
indicates whether the networking 
software will let all nodes share re- 
sources with the network, and 
dedicated server required telis 
whether one computer has to be 
designated as the server. Techni- 
cally, you could create a network of 
machines configured as 3+Open 
LAN Manager server/workstations, 
but the cost for software and RAM 
would be high. ‘ 

Since both 3+Open LAN Man- 
ager and NetWare are rich in 
features and exhibit strong perform- 
ance, factors such as support from 
local systems Integrators and the 
software vendor become important. 

The cost of these programs Is 
Gifticult to compare directly. The 
basic 3+Open LAN Manager 
advanced has a price of 
$2,995, while the price of an 
equivalent Novell Advanced Net- 
Ware package is $2,695. iBM's PC 
LAN Is priced at $235 per node, but 
you also need a $180 LAN support 


program for each node. Bear in mind 


that LAN and PC 

LAN do not include electronic mail, 

while NetWare does. In addition, 
LAN Includes 


3+Open ! ’ 
support for serial port sharing, which 


is implemented quite differently 
‘ under optional NetWare software 
packages. 


” Operating system 


GENERAL INFORMATION 


"List price 
plus $180 LAN 
| program 


PC LAN 


Peer-to-peer resource sharing e 
_Dedicated server required pe Oar ee 


SERVER SOFTWARE 
DOS" 
| Minimum RAM required 640K 
Maximum number of cards bridged 2 
Accepts Token-Ring cards e 
Operates across Token-Ring e 
bridges 
Accepts Ethemet cards et 
Accepts ARCnet cards er . OE. 


| WORKSTATION SOFTWARE | SOFTWARE he 


- Compatibie with OS/2 workstations Om  @ e 
RAM consumed by DOS workstation 24K-150K .. 15K-35K —— 105K~197K 


a 
| NETWORK ADMINISTRATION | ADMINISTRATION 


) Keepe historical error/status log 

| Accrues costs by resource 
Suspends workstation on error 

_ Reports bad packets and errors 


" Access to resource according ® e 

_ to group membership 
Resource password protection e 1o] e 
Access controlled by dateandtime . O e le) 


| PRINTER SHARING =| SHARING 


* Print spool hunts for 1] ° ® 
appropriate printer ’ Ae 
@-ves O-No 


* Requires special gateway arrangements. 
+t Requires DOS NetBIOS trom card vendor. 


$ Requires protected-mode NetBIOS interface. 





In either scheme, the software monitors 
| only passwords, without encrypting the 
contents of network transmissions. The 
first system, called user-level security, as- 
sighs a Password tu Tesources tike disk 
drives, I/O ports, or anything you desig- 
nate with a network name. This scheme is 


typical of DOS-based networks, particu- 
larly those using the older Microsoft MS- 
Net software. It is flexible, yet it can be 
very specific because each user can theo- 
Telivally ave a wtique password for each 
resource. 

The second security scheme, called 


share-level security, is more typically as- 
sociated with minicomputer multiuser op- 
erating systems. Each user is given mem- 
bership in one or more groups. The access 
iighits and security Testictions of the groap 
determine the individual rights. This ar- 
rangement is generally considered better 
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Palette EGA Plus 2300 Vega Deluxe Adapter $209 
Princeton Graphics Vega VGA Adapter 279 
UltraSync 12" VGA 499 

Seiko Instruments 


CM-1430 14° VGA 649 
Taxan 

770+ Mulu-Vision 14° RGB 519 
Wyse Terminals 

WY-30, 50. 60 Call 
Zeulth 
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MULTIFUNCTION CARDS 


ATD-ZuckerBoard 








Color Half Card 79 
Monochrome Graphics Adapt 79 
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pc-TOO's ( Micro Enhancer Deluxe 179 | 6085 70MB 544" 2BMsec 5090 
EVGA 256 Colors 12B0x600 279 
Sth Generation Mountain Computer 
Logical Connection 256K 479 TD-4340 40MB Int. Tape 379 
H TD-4440 40MB Ext Tape 479 
MONITOR cree 4 
. tnColor Card 199 PC-TOO 
Graphics Card Plus 169 TD-4000 40MB TapeBackup 339 
VGA Card Call Plus Development 
Amdek Network Card Plus 349 40MB HardCard 699 
Video 210 Amber $ B9 IDEAssociates 20MB/40MB Passport Call 


Video 410 TTL Monochrome 145 
Video 432 PS/2 Monochrome 169 
Color 632 14° VGA 640X480 399 


IDE-5251 Local Emulanon = 579 
Intel 
AhoveBoard 2 Plus w/OK 319 


Color 732 PS/2 VGA 429 AboveBoard PS/2B6. 512K 419 
Monitor 1280 15° 1280X800 679 AboveBoard Plus, 512K 429 
Comerstone AhoveBoard Plus 1/0 512K 579 
SinglePage Display 899 Inboard 386/PC 80386 CPU 729 
Magnavox Inboard 386/AT B0386 CPU B99 
7BM623 12° TTL Amber 79 


Connection CoProcessor 739 
8087 IBM PC/XT CoProc 99 
802B7-B IBM XT BMHz CoP 239 





7CM8515 14° Compostte/RG8 
279 





7BM749 14” Flatsquare VGA 149 a! GA 80387-16 16MHz BO386 449 

CMB762 14” Comp /RGB 249 | ae Orchid Technology 

9CMO53 14° HiRes EGA 369 TinyTurbo 286 2B5 

9CMOB2 14° VGA Color 419 | Packard Bell RamQuest I Board 545 
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STORAGE DEVICES 


te 
$T-225 20MB w/cont $269 
ST-238 30MB w/cont 289 
$T-251 40MB % Herght 379 
ST-4096 80MB Full Height 599 
Sony 
3%” 720K Floppy Drive 89 
Sysgen 
Bridge-File 5%” External 249 
Bridge-Tape 40MB External 499 
Omm Board Controller 79 
Smartimage 60MB Internal 479 
QIC-File 6OMB External 599 
DuraPak 15M8 Removable 979 
Weltec Laptop Subsystems 
Epson 360K Ext Floppy 239 
NEC 1 2MB Ext Floppy 239 
Zenuh 360K Ext Floppy 239 


AST 

Premium 286 Model 80 1459 
Premium Workstattons Call 
Compaq 


Deskpro 286/386 Desktops Call 
Deskpro 286/386 Portables Call 
NEC 

MulttSpeed HD 20MB 2299 
ProSpeed 286 16MHz 80286 New 
UltraLite Laptop 983 MHz New 
PC-TOO 

640K 8MHz 8088 Dskip 589 
640K LOMHz 8088 Dskt 749 
512 LO KMHz 80286 Dsktp 999 
2MB 20MHz 80386 Dsktp 2699 
Sysgrn 

ProSysiem 12MHz w/40MB 1999 
Toshiba 

T1000 8088 Laptop 789 
T1200 Floppy/HD Laptops Call 
T1600 12MHz 80C 286 20MB New 





T3200 L2MHz 40MB Call 
Wyse 

80286/386 Desktops Call 
Zenith 

80286/ 386 Desktops Call 
SuperSport Laptops Call 
COMMUNICATIONS 
Anchor 

1200 Baud External 99 
2400 Baud Internal 139 


PRACTICAL PERIPHERALS 
2400 Stand Alone 
‘179 








2400 8aud External 
ATD-Zuckerboard 

1200 Baud Internal 59 
2400 Baud External 129 





Everex 
Evercom 12 1200 Baud Int 79 
Evercom 24+ 2400 Int 149 
Evercom 24E+ 2400 Ext 199 
Hayes 


SmartModem 1200 Baud 279 
SmartModem 2400 Baud 439 


Intel 

24008 Classic Internal 249 
PS/2 24008 Internal 279 
Murata 

M1200 Facstmile 779 
Packard Bell 

2400 Baud Internal 149 
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Panasonic 

FX-89 Fax Board 699 


FX-505 Hi-Res Scanner 1049 
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1200 Baud Internal 79 
1200 Baud Stand Alone 109 
2400 Baud Internal 159 


Sharp 
FO-220 Facsimile Machine 1099 


FO-420 Facsemtle Machine 1599 
U.S. Robotics 

1200 Baud Direct Int 79 
1200 Baud Derect Ext 99 
2400 Baud Direct Int 159 


2400 Baud Direct Ext 179 





Brother 
M-1709 240cps, 132 Col 449 
HR-20 20cps Daisywheel 359 
HR-40 40cps Datsywheel 639 
Canon 

PC-25 Personal Copier 989 
Epson 

FX-850 264cps, 80 Col Call 
FX-1050 264cps, 132 Col = Call 
LX-800 180cps, 80 Col. 189 
LQ-500 180cps, 24-Wire 319 
LQ-850 330cps, 24-Wire 539 
LQ-950 264cps, 24-Wire Call 
LQ-2550 500cps, 24-Wire Call 
Hewlett Packard 


ThinkJet 2225 349 
NEC 

P2200 Pinwniter 24-Wire 359 
P5200 Pinwnter 265cps 519 
LC-890 PostScript Laser 3395 
Okidata 

ML-182+ 180cps, 80 Col =. 249 
ML-320 300cps, 80 Col. 359 


ML- 390 270cps. 24-Wite 499 
ML-393 450cps, 132 Col 989 
Panasonic 

KX-PLOBOi 144cps, 80 Col 169 
KX-P10911 194cps, 80 Col. 189 
KX-P1124 192cps, 24-Wire 339 
KX-P1592 180cps, 132 Col. 389 
KX-P1524 24-Wire, 132 Col. 579 
KP-P4480 Laser Call 
Star Micronics 

NX-1000 140cps, 80 Col. 169 
NX-2400 24-Wire, 80 Col 369 
Toshiba 

ExpressWnier 311 Call 


~§0 - _ 


Aldus 
Aldus PageMaker Ver 30 489 








EPSON 
LQ-1050 132 Col. 







24 Wire 1739 
Ashton- Tate 
dBase IV $479 
MultiMate Advantage II 289 
Borland 
Paradox R-Database 439 
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Sprint Word Processor 129 
Breakthrough 


Timeline Project Manager 2 0 289 
Central Point 


PC Tools Deluxe 49 
PC-Il Option Board 129 
DAC Software 

DAC-Easy Accounting 59 
Sth Generation ~ 

FastBack Plus 99 
Fox Software 


FoxBase+ Development 199 
Fonk Software 


Allways 79 
Sideways 39 
IMSI 

OpttMouse w/Dr. Halo Ill 79 
Page Perfect Desktop 199 
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Logictech 
C7 Mouse w/Software 
ScanMan Scanner 


Lotus Agenda 

MECA 

Managing Your Money 
Technology 

CarbonCopy Plus 5.0 

Microrim 

R.Base for Dos 2.11 

Microsoft 

Serial or Buss Mouse 

Windows 286 Ver 2.1 

Nantucket 

Clipper (Summer 87) 

Peter Norton 

Norton Commander 

Advanced Utilites 

Pa 

VP-Planner Plus 20 

Peachtree 

Complete Accounting 


DESQView 2.02 
Software Publishing 
1st Choice 3.0 

Ist Publisher 2.0 
Professional Write 2.0 
Professional Ftle 2.0 
Symantec 

Q&A The DataBase 
The Complete PC 
Handscan For PC 
Complete Answ Machine 
The Software Group 
Enable Version 2.0 
Traveling Software 
Lap-Link Plus 
WordPerfect Corp. 
WordPerfect 50 
WordPerfect Office 
Xerox 

Ventura Publishing 2.0 


$ 79 
219 
289 
119 
119 
439 
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69 


419 


39 
79 


119 
169 
79 
89 
79 
179 
179 
199 


179 
269 


399 
84 
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249 


479 








Your Source for Hardware, Software & Peripherals 
In U.S.A. 


800-233-8950 


call; 800-233-8949 


All Other Areas call: 717-327-9575 Fax call; 717-327-1217 
Edncational, Governmental and Corporate Organizations 


Call toll-free: 1-800-221-4283 


CMO, 101 Rei; d Ave., Di 















t. Bl, Williamsp 
Over 400,000 SATISFIEO CUSTOMERS + 





MAJOR CREOCIT 


POLICY Add 3% (minimum $700) shipping and 
handling Larger shipments may require additional 


charges Personal and company checks require 3 weeks 


ort, PA 17701 





sales tax All prices are USA prices and are subject tochange All items are subject 
to availability Defecive software will be replaced wih the eee, item only Hardbare 
will be replaced or repaired at our discretion within the terms and limits of the 
manufacturer's warranty We cannot guarantee compaubiliy All sales are final and 
returned shipments are subject to a restocking fee We are not responsible for 
lypographic of photographic errors 

BlO2 


CIRCLE 183 ON READER SERVICE CARD 


toclear For faster delivery, use your credit card of send Mahe ting COUNCE PeOUNER 
cashier's check or bank money order Credit cards are 7°66 Meme = 


not charged unul we sip Pennsylvania and Maryland residents add appropriate 











































































@ 3+OPEN LAN MANAGER 


for larger networks because it simplifies 
departmental and workgroup file manage- 
ment. 3+Open LAN Manager modifies 
the typical share-level arrangement by 
making it possible to deny a specific user 
access to a resource otherwise available to 
the group. 

The third decision you must make when 
you install 3+Open LAN Manager is 
which protocol software you want to use to 


crosoft and 3Com products typically use a 
protocol called Xerox Network Services 
(XNS) to transport and receive data across 
the LAN. XNS is a widely supported pro- 
tocol, and network devices such as bridges 
and routers from many different compa- 
nies use it. IBM, however, uses a different 
protocol called Data Link Control (DLC) 
under their all-encompassing Token-Ring 
architecture. 

To ensure compatibility with IBM To- 
ken-Ring installations, 3+Open LAN 
Manager and other LAN Manager pack- 
ages include the DLC protocols as an in- 
stallation option. DLC messages can travel 
across IBM Token-Ring bridges. You 
probably need to take only the DLC option 
if you plan to use Token-Ring cards in an 
IBM wiring scheme. 

Since having flexibility is better than a 
forced either/or choice, 3Com announced 
that the second release of 3+Open LAN 
Manager will have a feature called ‘‘Pro- 
tocol on Demand.”’ This feature, accord- 
ing to the announcement, recognizes the 
protocol needed in a particular situation 
and supplies it. 

Before you start your 3+Open LAN 
Manager installation, you should decide 
what networking cards you will use. 
3+Open LAN Manager contains software 
drivers for Ungermann-Bass, Sytek, IBM, 
and 3Com cards of various kinds. You se- 
lect the appropriate drivers when you in- 
stall the server and workstation software. 

A 3+Open LAN Manager server can 
use up to four network interface cards in a 
server internal bridge. This allows you to 
mix and match cards and media inside the 
server to accommodate existing networks 
and different physical layouts. 

After you have answered the final serv- 
er installation questions, the 3+ Open LAN 
Manager installation software copies files 
to the appropriate drive and modifies the 





















transmit messages across the network. Mi- | 





| server’s CONFIG.SYS, STARTUP 
| .SMD, and initialization batch files for 
| each session. 

Once you install the server software, 
you run through similar menus and deci- 
sions to create the client workstation soft- 
ware. One nice feature of the installation 
software is that it is self-configuring for the 
video adapter in each station. The amount 
of memory used by 3+ Open LAN Manag- 
er ona DOS workstation varies according 
to the protocol and other services you in- 





a 3+Open LAN Manager 
includes several 
management screens that 
help users access shared 
resources and help the 
administrator regulate the 
users. 


stall. In the first version of the software, 


about 105K of RAM. If you add named 
pipes and other services, you can lose over 
200K of RAM to networking software on a 
DOS workstation. 

The people at 3Com are sensitive to the 
problem of using memory in DOS work- 
stations. If you run a DOS-based worksta- 
tion with an 80386 processor, you can 
have a special device driver load most of 
the software into high memory. The exact 
amount of RAM you save depends on how 
much memory is taken by video and other 
high memory functions. In a later release, 
3Com will deliver a smaller protocol driv- 
erand DOS requester that could reduce the 
memory requirement to as little as 35K. 

Installing 3+ Open LAN Manager isn’t 
difficult. An experienced person can do 
the job in half an hour, and someone with 
IBM PC LAN or Novell NetWare experi- 
ence can install the system after spending 
an hour or so with the manuals. Nothing 
replaces a company-mn school as a confi- 
dence builder, however, and 3Com runs 








the protocol driver and redirector take | 





courses on network installation and man- 
agement in training centers across the 
country. 


MANAGEMENT 3+0Open LAN Man- 
ager includes several management screens 
that help the users access shared resources 
and help the administrator regulate the us- 
ers. These menus conform to IBM’s Sys- 
tems Applications Architecture. This 
means the menus are highly graphic, and 
many people will find it easier to use them 
with a mouse than with a keyboard. You 
can control all the resources and make all 
the connections in a network using the 
menus, but if you like to use batch files to 
control things, 3+Open LAN Manager has 
a command language, too. 

The popularity of IBM’s PC LAN 
networking software and the related MS- 
NET products marketed by other compa- 
nies led to the adoption of the MS-Net 
command language in the industry. This 
command language contains commands 
such as NET USE and NET SHARE anda 
concept called SHARENAME. NET 
SHARE makes a resource available, NET 
USE links a workstation to the available 
resource, and SHARENAME introduces a 
handy way to refer to a resource. For ex- 
ample, the sharename feature lets you 
share files on the server by calling them 
ACCOUNTS instead of something like 
SERVER 1\ D:\DBMS\ ACCNTG\ PAY- 
ABLE\JUNE. If you want to use the 
sharename feature, 3+ Open LAN Manag- 
er works with the same command lan- 
guage syntax as IBM’s PC LAN. 

3+Open LAN Manager does an excel- 
lent job of handling shared printers. Mi- 
crosoft and 3Com leamed from some of 
the problems people experienced with 
shared printing under early versions of 
MS-Net. The print-job-management capa- 
bilities of 3+ Open LAN Manager include 
the standard capabilities like prioritizing 
and managing the jobs in the print queue. 
You can also control form-feeds and set 
the system to hunt for available printers for 
certain kinds of jobs. 3+ Open LAN Man- 
ager contains a PostScript despooler that 
makes it easy to use networked printers for 
desktop publishing. 

Another interesting sharing feature lets 
serial devices like modems and scanners 
be pooled and shared across the LAN. 
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HP Laserlet Series il ™ resident selections are 

a keystroke away, no matter what application 
you're using. (This capability is available for every 
major brand of printer.) 





Complete printer sharing you can afford, from Digital Products, the leader 
in reliable printer sharing technology since 1982. Find out what our large 
installed customer base already knows: we are the leaders. 


Digital Products, Inc., 108 Water Street, 
Watertown, MA 02172, 617-924-1680 


1-800-243-2333: in California, 1-800-247-2006. 
CIRCLE 522 ON READER SERVICE CARD 
LaserJet Senes Il Printer is a trademark of Hewlett-Packard Co. 





Autoinstall provides automatic installation for 
your particular configuration. 








@ 3+OPEN LAN MANAGER 


Pe Benchmark Tests: 
LABS 


hese benchmark tests were run for 

both 3+Open LAN Manager and 
NetWare using an IBM PS/2 Model 80 with 
6MB RAM as the server. It was equipped 
with a 3Com EtherLink II network interface 
card, and the workstations were Dell 
System 200 PCs running at 12 MHz (with 
an 8.33-MHz data bus speed) using 3Com 
EtherLink Il network adapter cards. All the 
tests were run using the same server, work- 
stations, and thin Ethernet cabling. The top 
3MB to 4MB of RAM in the server were not 
used by NeiWare. 

Results are reported in terms of through- 
put, measured in kilobits per second. These 
results were derived from repeated runs 
using files of 1MB and larger. 

Both 3+Open LAN Manager and 
NetWare benefit from well-designed disk 
caching programs. We opened up the 
3+Qpen cache and ran nearly 1.5MB of 
RAM for cache; this significantly improved 
performance. Utilities in both LAN operating 
systems reported that requests were met 
from cache approximately 80 percent of the 
time during these tests. 

The performance of 3+Open LAN 
Manager versus NetWare has been a hot 
topic of discussion at trade shows and on 
electronic forums such as PC Magazine's 
PC MagNet. Microsoft and 3Com published 
test results demonstrating that the operating 
systems were nearly equal in many tasks. 
Yet our test results show that while the 
combination of OS/2 and 3+Open LAN 
Manager performs well and is likely to 
satisfy the needs of the most sophisticated 
LAN designer, it does not match the top- 
speed performance of NetWare. 

Note that LAN operating systems like 
3+Open and NetWare now turn out 
performance that is five to seven times 
faster than the majority of DOS-based LAN 
operating systems. Arid many of these 
DOS-based systems, like IBM's PC LAN, 
serve in large networks supporting many 
happy users. Throughput rate isn't 
everything, but it is one important—and 
measurable—factor. 


3Com's 3+Open LAN Manager 


Throughput Taats 
(Resuits givan in kilobits per second) 


Network Throughput Under Load 


~ NetWare, Version 2.12. 





3+Open LAN Maneger (640K cache) 


Hard Diak Access Load 


Zero 
stations atatlon 


7632 «7144 «7228 «= 664.2 620.6 
_3+Open LAN Manager (1,024K cache) 587.9 
531.9 


“NetWare, Version 2.12 


_ 3+Open LAN Manager (640K cache) 


Database Load 


Zero 
statlons atation 


763.2 731.4 7358 714.4 694.2 
_ 3+Open LAN Manager (1,024K cache) 587.9 393.0 
3+Open LAN Manager (640K cache) 531.9 


" NetWare, Version 2.12 | 


The PC Labs LAN benchmark tests are wotten in C and 
ate independent of commercial software Eech toed 
Station operates at @ rate many times that of a PC ine 
typical heavy-use environment (such es a data entry 
operation) We have designed these tests so that @ single 
station represents tive Io ten times the load of @ user 
performing en interactive tesk (such @s updating records) 
on a typical network. 


The Network Throughput Under Load, Herd Disk 
Access Load, and Database Load benchmark tests each 
feport the throughput recorded during the performance of 
a standardized task on the network. To oblein the tigures 
shown here, wa run a tast program performing a 
sequential create, e sequential read, e sequential write, @ 
random read, and a random write of a large file The 
record sizes used in these activities systematically rotate 
emong 16K, 4K, and 512 bytes The results shown 
represent the average throughput over @ penod of time 
sufficiently long to ensure consistency Usually a 1MB tile 
is used, but this size may be adjusted for unusually last or 
stow networks. 


While the timed test ts run, we load the network with other 
special programs The Network Throughput Under Load 
fest puts a heevy load on the network interface (cards. 


Zero 
atationa tation 


763.2 © (748.7 7103 646.7 626.9 
: 3+Open LAN Manager {1,024K cache) 587.9 
531.9 







































Two Three Four 
atationa atationa atationa 


Ona 


7956.7 512.0 458.5 0407.3 
516.3 478.1 428.2 «360.2 
One Two Three Four 


atations stations atatlons 


5319 485.7 428.2 0375.4 ~ 
476.3 451.8 402.9 365.4 
Ona Two Three Four 


atationa atationa atatlons 


311.4 
2205 


346.1 
269.5 


373.5 


3903 2825 


media, and access protocots) whila placing e minimal load 
on the hard disk and file server softwara in this test. each 
load stabon continuously reads end writes its awn 1-byte 
data tite, changing the data each tme This creetes a high 
volume of data packets and strong contention at the network 
interface level 


The Hard Disk Accese Lond test heavily loada the hard 
disk end disk-caching system Eech load station randomly 
eccesses its own 100K date fite using @ 1K record aize Data 
written to the fite is changed each time This test is 
Influanced by the algorithms used In the cache scheme, the 
softwere’s efficiency in handling the drive, and the speed of 
the drive and controtier 


The Database Load test reflects the system's record-locking 
Support and the way i handles a number of random 
simulteneous eccesses to a common fila Each load station 
@ccesses @ common datebase consisting of an index file end 
more than 4MB of date Half of the acceases are e simple 
seerch ot tha index file with an accompanying access to @ 
record in the date file One quarter of the accesses perform 
the same operation but elso lock the data record end update 
Its contents The remeining accesses update the index file 
and the data file DOS 3.1 file- and record-locking calls ara 
used 
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Throughput Tests 
{Taller bars represent better performance) 
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That way, the serial devices can be ad- 
dressed by an application program as if 
they were attached to a local serial port. 


ADMINISTRATION You can adminis- 
ter a3+-Open LAN Manager server from 
the server itself or from any workstation 
running OS/2 on the network. If your net- 
work has more than one 3+Open LAN 
Manager server, you can create a separate 
OS/2 management session for each server 
on the management workstation. 

3+Open LAN Manager contains good 
capabilities for monitoring and trouble- 
shooting network operations. A display 
screen called Net Statistics reports data 
such as the number of I/O actions, active 
sessions, network errors, and even average 
response time. 3+ Open LAN Manager 
sends automatic messages to the adminis- 
trator when certain problems such as an ex- 
cessive number of bad password attempts 
occur or when a printer malfunctions. A 
feature called the Alerter service can for- 
ward messages to alert other users on the 
network when a problem pops up. 

The network administrator has several 
tracking and recording tools, too. The Au- 
dit Trail service keeps track of who uses 
server resources and what kinds of actions 
they take. You can set up the audit log to 
record when users open files and access 
V/O ports. A real-time report on the active 
sessions is available to the administrator 
and shows who is connected to the server 
and how long the connection has been up 
and/or idle. An administrator can force a 
session closed to disconnect a user or free 
up resources. 

While 3+ Open LAN Manager doesn’t 
have some security and management fea- 
tures available in NetWare such as time-of- 
day/day-of-week log-in restrictions and 
cost accrual, it is powerful and flexible 
enough for the majority of large network 
installations. The screens and reports 
available are easy to use and should help 
administrators avoid problems or spot 
them before they grow. 


PERFORMANCE The performance of 
3+Open LAN Manager (which will prob- 
ably match that of other LAN Manager- 
based products, since most of the power of 
3+ Open LAN Manager is contained in the 
core LAN Manager package) has already 


PC MAGAZINE © FEBRUARY 28,1989 
191 


; 


“Tfit’s electronic mail 
capabilities you're after, 
we recommend cec:Mail 
LAN Package? 


—PC Magazine, Editor's Choice Award, 
EDITOR'S dune 21988 ; 
CHOICE 
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become controversial because it is imme- 
diately compared with that of Novell's 
NetWare. Novell has objected that some of 
the early comparisons have been unfair. 

Tests run by PC LAN Labs used all the 
same machines and the default installation 
procedures. 

It is clear that NetWare outperformed 
3+Open LAN Manager in our tests. How- 
ever, it is also clear that both operating sys- 
tems are so far ahead of the rest of the pack 
in performance that which one finishes 
first isn’t as important as the fact that these 
two are so clearly in the lead. 

Potential buyers and resellers of these 
systems should regard the test results as 
proving that both operating systems give 
State-of-the-art performance. If you con- 









No wonder cei | is the best-selling 
E-Mail package for any 
LAN neuding] 165 }|Scen]-{toe 


E> 1-900-448-2500 for SEM today. 


©1068 ce:Mail. CIRCLE 722 ON READER SERVICE CARD ce:Mail is a trademark. 








= The test results 
of NetWare and 3+ Open 
LAN Manager should be 
regarded as proof that both 
give state-of-the-art 
performance. 


We’ve Added a New Teacher to 
Our Assembly Language Program. 


Introducing The Visible Computer: 80286-—an advanced version of 
the “Award Winning” TVC: 8088. Its animated simulation of the PC’s 
microprocessor shows you exactly how assembly language instruc- 
tions are carried out. And it comes complete with a comprehensive 
400 p. manual. 

TvC lets you choose from 45 demonstration 
programs that can be executed with the sim- 
ulator-from simple register loads to advanced 
programs that manipulate interrupts and per- 
form file I/O. It makes learning assembly 
language... elementary! 


sider their performance adequate, then net- 
work decisions can be based on more 
important criteria such as application com- 
patibility, support, flexibility, and cost. 













THE BOTTOM LINE 3+0Open LAN 
Manager is a young product, but the peo- 
ple behind it are skilled and have done their 
jobs well. It’s obvious that 3+Open LAN 
Manager is a powerful network operating 
system with enough features to please even 
the most jaded LAN administrator. The 
competition between 3+Open LAN Man- 
ager/LAN Manager and NetWare will 
shake out and sharpen the marketplace. All 
buyers and most resellers will benefit from 
the renewed emphasis on standards and the 
room for innovation that 3+Open LAN 
Manager brings. PG 
















The Visible . . The Visible 


Computer: eae Computer: 80286 


(Not Copy 325s, } 7 (Not Copy Protected.) 


ae ek a Masters” 


The Visible Computer: 8088 for IBM PC/XT/AT and true compatibles; TVC: 80286 
for IBM AT. To order direct: Software Masters, 2714 Finfeather, Bryan, TX 77801; 


(409) 822-9490, Include $3.00 handling. Bank cards accepted. Frank J. Derfler, Jr., is workgroup sys- 


tems editor of PC Magazine. 
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If you think all 


ETHERNETS 
are created equal... 


think again... 





—— and again... 





—~ and again. 





ee 
G/Ethernet Micro Channel adapter 

I hree high performance Ethernet adapters Gateway also offers NetWare, as well as a full line 
for NetWare that strictly comply with the of Ethernet accessories. You get the complete 

IEEE 802.3 networking standard. So you Ethernet LAN solution from a single source. 
get both the highest performing LAN* ; And best of all, when you choose Gateway’s 
and the Ethernet standard. Y aa. G/Ethernet, you get the product 
Gateway’s G/Ethernet is available * = fa quality, reliability, and technical support 


& 
es, 





today in 8-bit PC, 16-bit AT, and Micro Wier y that have made us one of the leading net- 
Channel Architecture versions. Whether cal ae working companies, year in and year out. 
you have IBM PCs, XTs, ATs, any of the 5 


PS/2s, or compatibles, you can connect *Call today to get your FREE copy of the 


them together with G/Ethernet adapters in G/Ethernet performance benchmark report. 
any combination to build the fastest Ethernet 1-800-367-6555 
LAN possible. (714) 553-1555 in California 
G/Ethernet features special communications 
and queueing software to maximize your data 
access. It also has four times the on-board memory Oateway 
compared to most other Ethernets. So heavy data GP confnilicetions, We. 


traffic, like spreadsheet or database applications i 
between PCs on the LAN, won't slow you down. 2941 Alton Ave @ Irvine, CA 92714 


G/Ethernet ts a trademark of Gateway Communications, Inc. All other trademarks are of their 
respective manufacturers. Copynght © 1988, Gateway Communications, Inc All rghts reserved: 


CIRCLE 146 ON READER SERVICE CARD PCM270 





Your next computer system 





‘. 


ee : : ' (vi 
hi 


The CompuAdd 386 
Series 


Engineered to master the most demanding applications, the 
CompuAdd 386 Series computers offer a range of top per- 
formance features including 32-bit high-speed cache memory, 
system and option ROM shadowing, OS/2®, and Xenix® 
compatibility, and many more standard features for which you 
would expect to pay a whole lot more. All CompuAdd 386 
systems are equipped with your choice of 1.44MB or 1.2MB 
floppy drive, dual floppy/hard drive controller, and your choice 
of keyboard. 


386/25 System 
40MB, 28ms 
80MB, 28ms 
TIOMB, 28ms 
320MB, 16ms 


386/20 System 
40MB, 28ms 
80MB, 28ms 
110MB, 28ms 
320MB, 16ms 


386/16 System 
40MB, 28ms 
80MB, 28ms 
110MB, 28ms 


CompuAidd 


CORPORATION 
12303 Technology Blvd Austin, Taxas 78727 





CompuAdd 386/25 


© 80386-25 processor running at 25MHz or 8MHz software-selectable systam 
speeds 

* 0 wait state cache mamory 

¢ 32-bit high speed RAM board with 1MB RAM (expands to 16MB) 

¢ Systam and option ROM shadowing 

¢ ROM-based setup 

¢ CompuAdd INTEGRATOR productivity software package 

¢ Choica of 5.25” 1.2MB or 35” 1.44MB floppy drive 

¢ Dual floppy/hard drive controllar 

© Two serial ports end a parallal port built-in 

* Six 16-bit and one &-bit axpansion slots 

¢ Math coprocassor support for 80387, Weitek, or both 

Integrated Drive Electronics (IDE) fixed-disk drive interface 

¢ Choice of anhanced 101-key, AT-styla, or 5151 keyboard 


* 29.4 on Norton's S! Benchmark 40 tast $2895 
CompuAdd 386/20 


* 80386-20 procassor running at 20MHz or 8MHz software-selectabla 
system speeds 

¢ 0 wait stata cache mamory 

¢ 32-bit high speed RAM board with 1MB RAM (expands to 18MB) 

¢ System and option ROM shadowing 

* ROM-based setup 

¢ CompuAdd INTEGRATOR productivity software package 

© Choice of 5.25" 1.2MB or 3.5” 1.44MB floppy drive 

* Dual floppy/herd drive controller 

* Two senel ports and a parallal port built-in 

¢ Six 16-bit and ona 8-bit expansion slots 

© Math coprocassor support for 80387, Weitek, or both 

© Integrated Drive Electronics (!DE) fixed-disk drive interface 

© Choice of enhanced 101-key, AT-style, or 5151 keyboard 


® 23.4 on Norton's SI Benchmark 4.0 test. $2295 
CompuAdd 386/16 


© 80386-16 procassor running at 16MHz, 8MHz, 6MHz, or 
4.77MHz software-selectable system speeds 

* 0 wait state (page-moda mamory) 

* 1MB RAM expandable to 4MB (option to 10MB RAM) 

 CompuAdd INTEGRATOR productivity software package 

* Choice of §.25” 1.2MB or 35” 1.44MB floppy drive 

¢ Dual floppy/hard drive controller 

* Five 16-bit and two 8-bit exzayeicn slots 

® 80287 math coprocassor suppo: 

¢ Choice of enhanced 101-key, Ar -Styla, or 5151 keyboard 

© 17.6 on Norton's Benchmark 4.0 test 


$1895 


Get the new INTEGRATOR™ productivity 
software package when you purchase a 
| CompuAdd bese system. 


Completely menu-driven, INTEGRATOR mekes 

your new computer more user friendly with 

powerful tools thst simplify your everydey 
operations: 

* The progrem and fila managers aliminata tha 
need for you to be fluant In computarese 
for MS-DOS® interactions. 

® The cardfile detabase, appointment calan- 
dar, printing calculator, and full-featured text 
editor assist you in accomphehing daity 
business tasks, 

® Tha award-winning PC-FullBak™ utility soft- 
ware hendles your hard-drive maintenance 
and safeguards valuable data. 


Customer Service 


Se 800-666-1 8 7D. 200-298-2901 











should be one of ours. 


CompuAdd 286/20 


* 80286-20 processor running at 20MHz or 8MHz switchable system 
speeds 

© 0 wait states (four-way interleave) 

* 1MB RAM expandable to 5MB 

® ROM-based setup 

© CompuAdd INTEGRATOR™ productivity software package 

© Choice of 5.25” 1.2MB or 35” 1.44MB floppy drive 

* Dual floppy/hard drive controller 

* Integrated Drive Electronics (IDE) fixed disk drive interface 

© Two serial ports and a parallel port built-in 

© Six 16-bit and two 8-bit expansion slots 

® 80287 math coprocessor support 

* Choice of enhanced 101-key, AT-style, or 5151 keyboard 

© 20.4 on Norton's SI Benchmark 4.0 test 
(22.5 rating with 2MB memory and four-way interleave) 


$1695 
CompuAdd 286/16 


* 80286-16 processor running at 16MHz or 8MHz switchable system 
speeds 

© 0 wait states (four-way interleave) 

¢ 1MB RAM expandable to 5MB 

* ROM-based setup 

* CompuAdd INTEGRATOR productivity software package 

© Choice of 5.25” 1.2MB of 35” 1.44MB floppy drive 

© Dual floppy/hard drive controller 

® Integrated Drive Electronics (IDE) built-in ports 


© Six 16-bit rai two 8-bit expansion slots 
ee een cer The C Add 286 
* Choice of enhanced 101-key, AT-style, or 5151 keyboard Ee Oo mM u 


© 16.0 on Norton's SI Benchmark 4.0 test. 


(18.0 rating with 2MB memory and four-way ~"$ 1 4 9 5 Se ries 


Destined to be champions—the CompuAdd 286 series com- 





puters offer affordability and flexibility perfect for business or 
CompuAdd 286/12 personal use. Four-way interleave zero-wait-states memory, 
* 80286-12 processor running at 12MHz or 6MHz, switchable system built-in IDE interface, and built-in communications support 
F speate aon provide high performance without wilting your wallet. Every 
 512KB RAM expandable to 1MB system comes standard with your choice of 1.44MB or 1.2MB 
* CompuAdd INTEGRATOR productivity software package floppy drive, dual floppy/hard drive controller, and your choice 
* Choice of 5.25” 1.2MB or 3.5” 1.44MB floppy drive of keyboard. 


© Dual floppy/hard dnve controller 
© Six 16-bit and two 8-bit expansion slots 
® 80287 math coprocessor support 





286/20 System 








® Choice of enhanced 101-key, AT-style, or 5151 keyboard 40MB,28ms 
*® 13,7 on Norton's Benchmark 4.0 test 80MB, 28ms 
$995 110MB, 28ms 
320MB, 16ms / 
CompuAdd 286/10 286/16 System MGA 
40MB, 28ms $2,049 
© 80286-10 processor running at 10MHz or 6MHz, switchable system 80MB, 28ms $2,295 
S| is 7 
xe S128 RAM expandable to MB 110MB, 28ms $2,495 
e CompuAdd INTEGRATOR productivity software package 
* Choice of 5.25” 1.2MB or 35” 1.44MB floppy drive 286/12 System MGA 
© Dual floppy/hard drive controler 20MB, 65ms $1,399 
© Six 16-bit and two 8-bit expansion slots 40MB, 40ms $1,529 
* 80287 math coprocessor support 
® Choice of enhanced 101-key, AT-style, or 5151 keyboard 286/10 System MGA EGA VGA 
* 9.4 on Norton's Benchmark 4.0 test 20MB, 65ms $1,249 $1,599 $1,799 
$895 40MB, 40ms $1,429 $1,779 $1,979 





Order Toll Free —z- Compu e) d J 
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12303 Technology Bivd Austin, Texas 78727 


“S™ 800-666-1872 #02 











Executive 
Starter Kit 


© 1.2MB floppy drive 
© Dual floppy/hard drive 


* 80287 Math coprocessor 
socket 


Start Computing Now! 


Professional Career 
Starter Kit 


Starter Kit 


e Eight expansion slots 
© Math coprocessor socket 


© Choice of AT-style, 5151, or 
enhanced 101-key keyboard 


¢ Computer: ¢ Computer: © Computer: 
\ CompuAdd 386/16 CompuAdd 286/12 CompuAdd Turbo/10 

© 80386-16 processor providing * 80286 processor providing © 8088 processor providing 
16MHz, 8MHz, 6MHz, or 12MHz and 6MHz switchable 1OMHz and 4.77MHz switch- 
4.77MHz software selectable system speeds able system speeds 
system speeds ® 512KB RAM expandable to © 640KB RAM 

© Owait states (Page mode 1MB © 360KB floppy drive 
memory) © 1.2MB floppy drive © Floppy dnve controller 

© 1MB RAM expandable to 4MB ® Dual floppy/hard drive © Eight expansion slots 
(Option to 10MB RAM) controller © Math coprocessor socket 


© 150-watt power supply 
© Choice of AT-style, 5151, or 


controller ¢ Clock/calendar with battery enhanced 101-key keyboard 
® Five 16-bit and two 8-bit backup 
expansion slots © 200-watt power supply * Monitor 


Monochrome monographics 
video package, or enhance your 


* Clock/calendar with battery system with EGA or VGA video. 
backup ° Monitor See chart. 
 200-watt power supply Monochrome monographics 
* Choice of AT-style, 5151, or video package, or enhance your —e Hard Drive 
enhanced 101-key keyboard system with EGA or VGA video. Optional hard drive. See chart. 
® Monitor See chart. aia 
M hy hi Printer 
Rio pankage om Wirance your ° Hard Drive Star Micronies NX-1000™ 
system with EG. Aor VGA video 20MB fully installed or upgrade * 120cps draft, 30cps near letter 
Seechart 2 to a higher capacity drive. See quality 
« Hard Drive chart. * Multiple type styles, nine-pin 
40MB Seagate’ fully installed,or — Printer print head — , 
upgrade to a higher capacity drive. Epson LX-800 * Tractor/iriction peper feed 
See chart. * 180cps draft, 30cps near letter. sottware 
eee Ra Hs * CompuAdd INTEGRATOR 


Epson® LX-800 
© 180cps draft, 30cps near letter 
quality 
® Multiple type styles 
© Tractor/inction paper feed 
© Software 
* CompuAdd INTEGRATOR™ 


® Multiple type styles 
 Tractor/friction paper feed 


© Software 
* CompuAdd INTEGRATOR 
Program/file managers, 
cardfile database, calendar, 


Program/file managers, 
cardfile database, calendar, 
calculator, text editor, and 
PC-FullBak 
* CompuAdd MS-DOS and 
GW Basic 


Programifile managers, caiculator, text editor, and © Accessories 
cardfile database, calendar, PC-FullBak © 200 sheets of continuous form 
calculator, text editor, and * CompuAdd MS-DOS and aper 

GW Basic pap 


PC-FullBak™ 
*® CompuAdd MS-DOS” and 
GW Basic* 
* Accessories 
© 200 sheets of continuous form 
paper 
© Printer cable and ten blank 


¢ Accessories 
© 200 sheets of continuous form 
paper 
* Printer cable and ten blank 
floppies 















© Printer cable and ten blank 
floppies 















































” $ $ $ 
( ' a9 7 F 
Options Options Options 
= + + — 
Hi Hard ; Hard 
ee | Monographics EGA | VGA , Drives | Monographics| EGA | VGA brides 
4omB [$2695 | $3095 | $3245 | [20MB $1769 $2169 | $2319 NIA 
mimB | s2865 | $3265 | $3415 sieaa__| $2289 s2aag| | 20MB 
tome | $3065 | $3465 | $3615 si949 | $2349] $2499} | 40MB 
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Customer Service 


Compeufidd 
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12303 Technology Blvd Austin, Texas 78727 


800-666-1872 20292220 





Bargain Add-Ons 


IBM-ATs* 


43MB MiniScribe® (25ms) . . 
7IMB MiniScribe (28ms) 


TOMB MiniScribe (28ms) 
with RLL Controller........ 


IBM-XTs” 


20MB MiniScribe (65ms).. .. $279 
30MB Seagete (65ms).... . . 
40MB MiniScribe (61ms) . . . 
20MB MiniScribe (65ms) 
for Compaq 


720KB helf-height 3.5” floppy 


drive for the XT (black)... .. $109 
720KB helf-height 3.5” floppy 

drive for the AT (gray)... .. . $115 
1.2MB floppy drive for the 

Fo | ne ee $109 
1.2MB Teac floppy drive for 

the AT (gray).............. $119 
1.44MB half-height 35” floppy 

drive (gray) (Reg. $135)...... $89 


Personal System/2™ 
compatible external drive 
installs as drive B and permits 





See 





CompuAdd Turbo/10 


Featuririg: 
® 8088 processor running at 


1OMHz or 4.77MHz switchable 


speeds 
© 640KB RAM 


© CompuAdd INTEGRATOR pro- 


ductivity software package 
© 360KB 5.25” floppy drive 
Floppy controller 
© Eight expansion slots 
® 80287 math coprocessor 
socket 


© Choice of enhanced 


101-key, AT-style, or 
5151 keyboard 


Monographics 





Samsung 12” monitor flat 
screen, tilt/swivel.. 2... 
Amdek® 410W monitor 

12” nonglare screen ....... $159 


CGA 
I8M-competible color 


monitor 13” diegonal 
Screen. ey. hates $239 


EGA 

IBM-compatible 14” EGA 

monitor. ........... .. $349 
NEC Multlsync Il® 800x675 
linesresolution.......... $679 


VGA AES. 
Zenith 14” Color VGA 


640x480...0.0020 2. $759 





> oz 


uenasrenpenetrennon 
for 





ob pbs, 





Video Cards 


Monographics card up to 

720x348 resolution......... $49 
Hercules™ Color Graphics 

card for AT on a half-size 


Hercules Monochrome 

Graphica Card Plua up to 

720x348 resolution........ $179 
CompuAdd EGA-460 IBM/ 
EGA-compatible card with 

256KB display memory ..... $179 
Paradise EGA-480 eutomatic 
configuration to 640 350 

or 640x480 resolution ..... $229 
CompuAdd VGA card 

800x600 resolution, 16/256K colors, 
supports IBM VGA, CGA, 


and Hercules Monochrome 

Qraphics).. oe... Soee: $220 

Video-7° Vega VGA card 

640x480 end 800x600 

resolutions with 16/64 color 

capability ............... $279 
Multifunction Boards 

AT Multifunction board 

with OKB, up to 1.5MB RAM expan- 

sion, serial and parallel port, 

for ATs and compatibles. ... . $99 





XT® Multifunction board 
384KB RAM, parallel port, 
serial port, clock/calendar, 

and geme port for PCs or 
compatibles ............. $199 


Customer Service 


Call Now For Superior 
Service, Selection, 
And Value 


1/0 Cards 


AT W/O serial port and 

parallel port (Reg. $59)...... $49 
XT 1/0 serial port, parallel 

port, clock/calendar, and 
gameport................ $65 


MEM-576 with OKB......... $35 
EMS XTwithOKB.......... $99 
EMS AT withOKB......... $119 
intel Above™ Board Plua 

with 512KB 5 


1200 baud CompuAdd 
(internal) ........ ; . $69 
2400 baud CompuAdd 
(internal) .........02.0... $139 
1200 baud CompuAdd 

external)... 6.6.6... $89 
2400 baud CompuAdd 
(externel)... 6... $159 





\ 
Pointing Devices 


Logitech® HIREZ Mouse 
features 320 dots per inch. 


CompuAdd Serial Mouse 
feetures Dr. HALO III™, pad, 
end pocket ..... ......... 
Mouse Pad provides 

accurate tracking and a 

dirt free environment 
for your mouse . 
Genlua Digitizer Tablet 

provides resolutions up to 

1000 lines per inch one 

12” x 12” work area. 

Includes Dr, HALO II 

software... ..........00, $309 
CompuAdd Joystick... . $19.95 
Mach Ill Joystick .......... $35 


Compufidd’ 


CORPORATION 
12303 Technology Blvd Austin, Texas 78727 


Customer Support 





180cps draft, 30cps NLO... 
Epson FX-1050 132 columns, 
264cps draft, 54cpsNLO ... $549 
Epson EX-800 80 columns, 

300cps draft, 6Ocps NLQ.. .. $476 
Epson LQ-1050 132 columns 
264cps draft, 8&cpsLQ..... $799 


Keyboards 


AT-Styla 5060 keyboard 

has 84 keys and enlarged 
ENTER and SHIFT keys for 

easy operation............. $ 
Enhanced 101-key 

keyboard for AT or XT 
compatibles with 101 keys 
including 12 function keys... . 
5151 keyboard for the IBM 

AT, XT, and compatibles. 
Includes separate numeric 


Communications 

Carbon Ride hye heee $113 
Carbon Copy Plus(35") . . $113 
CompuServe® 

Subscription Kit......... $21 
Crosstalk XVI®... 6... $103 
Smartcomill® .......... .$87 
Databases 

dBASEIV™ .............. $485 
PFS: Professional File... . $145 
OQSAME ee $199 


12303 Technology Blvd Austin, Texas 78727 


AB Switch Box 


25-pin serial or parallel 
port AT® switch box, 
allows two users to 


share a peripheral or 
asingle user to use 
two peripherals with a 
flip of a switch. 


Compiiers and Languages 





Microsoft® C Compiler . . $312 
Microsoft FORTRAN 
Qptimizing Compiler .. .. . $312 
Microsoft Macro Assembler .$102 
Microsoft QuickC™ 
Compiler. ......... $67 
Microsoft QuickBASIC™ .... $69 
TWrbo.C® ele oe $108 
Turbo Pascal® .......... .$108 
Desktop Publishing 
Aldus PageMaker® ....... $577 
FONTASY® |... 21a...) $36 
PFS: First Publisher . . . $76 
PFS: First Publisher 
ArtGallery............... $75 
Printmaster Plus™.......... $32 
NewsMasterlI™.......... .$49 
i 
Educational 
Alge-Blaster!™. 0.00.00... $26 
LeamingDOS............. $35 
Math Blaster Plus!™. 6... $29 
ReaderRabbi™ .... .. . $23 
Typing TutorlV® ........... $32 
Typing Tutor IV(35") ........ $32 
Financiai 
DAC-Easy™ Accounting... $59 
DAC-Easy Light™........ $42 
DAC-Easy Payroll™ ......... $59 
Managing Your Money®.... $129 
Quicken®.............-.. $30 
Sylvia Porter's 
Investment Manager™...... . $89 
Timeslips? Il... 2.6.2... $117 


Games 

Ancient Artof WaratSea™.. $27 
Balance of Power™ ......... $30 
Bard'sTale ............... $39 
CaliforniaGames™ ......... $24 
Chessmaster 2000 ......... $29 
Chuck Yeager's Advanced 

Flight Tralner™.. 2.2.0.2... .$25 
Dene ic eesins sk sites $25 
Earl Weaver Baseball....... . $27 
F-15 Strike Eagle? .......... $21 
FaICON xd. stesso $26 
Flight Simulator............ $35 
Flight Simulator (35”) ...... $35 
Gauntlet! ten... ben esmian $25 
Gunship yi! ¢.sccaeccaee $30 
Hardball................ $9.95 
Ikari Warrior™ ......0.0.0.. $24 
Jeopardy! .............0, $7 
King’s Quest™IV........... $29 
Mean 18Golf............. $24 
Mean 18 Course Disk Vol. II. .$12 
Scenery Disks .... .. $13-16 
Space Quest™........ . $30 
Space Questil. ........... $30 
Superbike Challenge™...... $13 
Test Ofte. es See ees $23 
Wheel of Fortunell™... 2... .$8 
Where inthe USA 

is Carmen Sandiego?™ ...... $29 
Where in the World 

is Carmen Sandiego?™™ ...... $29 
WorldGames™ .. ........ $15 
Graphics 

AutoDimensioning™ ...... . $26 
Certificate Maker™ ..... $23 
Formifool ...............-. $56 
Gem Draw Ill4#™...0...... $174 
Generic CADD™ Starter Kit .. $95 
Harvard™ Graphics ........ $287 
PCPaintPlus ............ $55 
PrintShop® .............. $38 
Pant Shop Companion™ .... $30 
Windows "Draw!" ........ 195 
integrated Packages 
Framework lI™ 20.02.00... $450 
Microsoft Works............ $99 
PFS: FirstChoice .......... $95 
Symphony® ............- $449 
Symphony (35").......... $468 


Order Toll Free 


30-Day Money-Back 
Guarantee, One-Year 
Warranty, Toll-Free Tech Support 







Organizationai 

Harvard™ Total Project 

Managerll .............. $425 
Microsoft Project.......... $345 
TimeLine™.............. $288 
Time Line (35") .......... $288 
Spreadsheets 

Microsoft Excel........... $339 
Cimon ss ewan 8 $165 
VP-Planner® . ee $53 
Lotus 1-2-3° (Reg. $329)... $299 
Utiiities ee 
GCopylll® PG) occ sce cn. 

Disk Optimizer™ ........... $41 
FASTBACK Plus .......... $105 
FASTBACK Plus (3.5”)....... $97 
GOR sc ces $42 
Mace Ultilities.............. $51 
NortonCommander ........ 
Norton Utilities™ Advanced 
PathMinder™.............. $45 
PCFullBak™.............. $49 
PC Tools® Deluxe........... $40 
Sideways® ............... $42 
Word Processors 

Grammatik III 2... .....0 0. 


Microsoft Word 
MultiMate Advantage II™ . 
PFS: Professional Write . 


QBAWhte™ ..00. 2... it 

WordPerfect® (Version 50) ..$243 

WordPerfect (35")......... $245 

WordStar® Professional ... .$250 
CompuAdd 


We offer the best serice and support available in 

the mail order industry, so you can purchase with 

conhdence 

® FREE one-year limited 

@ FREE 30-day, guarantee 

° FREE lone year at lechrRcal prone support 

© FREE credit card ordering — no surcharge 
OE aaa e euraeee oe repeaene 

handling enum shipping outside tha 

continental US, will increase coat Add 5% for 

shipping/handling to APO/FPO addresses 

$5) All return tems must be accom- 


Quarantee does not include retum freight, or 
Shipping and handling Software is non-refundable. 

We accept MasterCard, VISA, money orders, cor- 
tified checks, (please allow 10. days 
for processing), C.0.D.s ($50 minimum order), com- 
pany and institutional purchase orders, and wire 


Corporate and Institutional Accounts 
We are dedicated to providing the professional 
service require to keep your business running 
smoothly We accept orders on a net 
terms basis with approved credit and a minimum 
inital purchase of $500 We provide a full-time 
techie stat! Wareewer your auest=orm ari ae 
fast repairs, f needed I uatoday" 
800-456-3116 
CompuAdds an established leader in the com- 
puter industry We offer superior pnces, products, 
customer support, and service! 
Fax: 512-250-5760 
Telex: 763543 COMPUADD AUS 


Outside United States: 
512-258-5575 


Customer Service 





800-666-1872 20299220 
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From SCREEN 
T 


O 
Su DE -A FFORDABLY 


hen companies want to dress up a presentation, 
they turn on the projector, shut off the lights, and 


show slides. The bright lines of text, the pie 
W charts and bar charts, the painterly images that 
leap from their acetate surfaces onto boardroom 


or auditorium walls, are more compelling than 

anything a laser printer or a plotter can produce. 

Slides, in a word, are entrancing. Some finance directors find slides 

so crucial to their message, in fact, that they’ll spend thousands of dol- 

lars with a service bureau to make only 10 to 15 slides showing a 

month’s progress in the annual plan. Some Fortune 1,000 companies 
order thousands of slides a week. 

Atacost of $8.3 billion, U.S. businesses made 715 million slides last 

year, according to Hope Reports, a Rochester, New York, market re- 


Tired of the expense and inconvenience 
of slide service bureaus? With today’s affordable 
digital technology and the PC 
on your desk, why not create vivid, presentation-quality images 
yourself at a fraction of the cost? 
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search firm specializing in the media in- 
dustry (see the table ‘‘Slide Production for 
U.S. Businesses’’). Most computer-gen- 
erated slides were made by contract pro- 
duction houses and computer service bu- 
reaus. But a proliferating new breed of 
quality film recorders costing less than 
$15,000—a bargain compared with the 
$25,000 to $125,000 price tag of earlier 
models—is making it possible for a grow- 
ing number of companies to produce their 
own computer-generated slides. 


MONEY SAVINGS Companies bring 
slide making in-house because it saves 
money. It costs $12 to $15 on average to 
produce only one slide through a service 
bureau—and that’s if you create the image 
file yourself. If the service bureau designs 
the slide and shoots it, then the cost jumps 
to an average of $30 to $40 per slide (see 
the table “Service Bureau Costs for De- 


Slide Production for 
U.S. Businesses 


The number of computer-generated 
slides created for business presenta- 
tions is expected to increase 
gradually in the next few years. 


{))) Totai number* 
1) Computer-generated* 





| Year 1986 1987 


| computer- 
generated 19 4 


* in mitlions: 
4 Projected figures 
Source. Hope Reports inc., Rochester, NY 
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signing and Producing Presentation 
Slides’’). Rush orders or extremely com- 
plex graphics slides can cost more than 
$100 apiece. 

Making a slide with your own film re- 
corder, however, costs only 50 cents to 
$1—no matter how quickly it needs to get 
done or how artistic the image. For a 30- 
slide presentation the total savings would 
be at least $400, and could be as much as 
$1,200. Even if the cost of the film record- 
er and the labor expense of the person 
making the slides are factored into the 
equation, the costs are considerably lower 
than service bureau charges. The price of a 
film recorder can be recouped in just 
months, and the long-term savings are im- 
pressive. 

Yes, service bureaus do have their 
place. They employ graphics artists who 
can design and execute unusual images or 


add creative flair to mundane ones. They } 


have more expensive and capable equip- 
ment that enables them to do such things as 
“‘burn’’ a photo into an existing image, 
create a glow effect, correct the color of a 
scanned image, or use pin-registered cam- 
eras to produce multi-image shows. And 
they can handle the overflow at times of 
heavy demand (see “Slide Fare for the 
Common Man,”’ PC Magazine, Septem- 
ber 27, 1988, for a closer look at the merits 
of service bureaus). 

But there are other reasons to make 
your own slides: you can retain control 
over sensitive information, work closer to 
deadlines, and keep slide shows up to date 
more easily. 

Despite the obvious appeal of the medi- 
um and the overwhelming monetary argu- 
ment for in-house use, very few film re- 
corders have been sold to other than 
professional users. Film recorders, for 
one, are less convenient to use than other 
output devices. When a roll of film has 
been shot, you still have to send it out to be 
developed and mounted. You aren’t im- 
mediately rewarded by an image—you 
don’t even know if you have an image. 

The resistance to film recorders will 
tend to soften as time goes on, especially 
when people see the wondrous slides they 
make with the high resolution now achiev- 
able in the lower-priced models. In addi- 
tion, the graphics programs that create the 
slide images are becoming so friendly that 








‘yr, Service Bureau Costs 
« for Designing 
uci) and Producing 
Presentation Slides* 


Text with color 


background $17 





Bar charts and 
pie charts 


Text with 
graphics 


$30 
$47 
$110 


Source Genigraphics Corp. Liverpool, NY 
* Average pnca per side 








Iustrations with 
line art 


casual users can produce persuasive, artis- 
tic images without long hours of reading 
the manual or taking a night course in 
graphics design. 


A CLOSER LOOK The lower-priced 
film recorders come in a variety of shapes 
and sizes. Some are small and elong- 
ated—like shoe boxes that hold a size 28 
shoe—and fit comfortably on a standard 
desktop. Others resemble large microwave 
ovens: bulky, a little on the heavy side, and 
not particularly suited for a desk that must 
leave room for other work. One, the PCR 
from Matrix Instruments, stands 3 feet tall 
and rolls around on wheels, like a rectan- 
gular-shaped canister vacuum cleaner. 

There are three types of film recorders: 
analog, digital, and opto-mechanical. An- 
alog recorders produce the lowest-quality 
slides because they use your monitor’s vid- 
eo signal. It’s as if you put your computer 
system into a darkened photographer’s stu- 
dio and set up a camera on a tripod in front 
of the monitor—except that in an analog 
recorder the monitor has been shrunk to the 
size of a package of floppies (or smaller), 
the photographer’s studio is reduced to a 
box, and the camera has been bolted onto a 
peephole at one end. While manufacturers 
have managed to increase the number of 
vertical and horizontal pixels on the inter- 
nal CRT, the optical resolution is still not 
much better than that of a VGA. 
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The analog film recorder uses a black 
and white CRT; in front of the CRT is a 
color wheel with red, green, and blue fil- 
ters. As the camera shutter opens, the film 
is exposed tothe image one color at atime. 
The first color pass is red, followed by 


green and then bluc. All the film recorders | 


come with 35mm cameras, and some let 
you attach 4- by 5-inch, 8- by 10-inch, or 
other cameras so that you can use different 
film types—including several instant-print 


films. The larger film types can be used to | 


produce overhead transparencies. 

The Polaroid Palette was one of the first 
relatively inexpensive analog film record- 
ers sold for business applications. Today 
the Polaroid PalettePlus is about the only 
popular analog film recorder left on the 
market. Most other analog film recorders 
are sold as niche products, typically in the 
scientific and engineering fields. 

Despite their relatively low resolution, 
analog recorders do have their pluses. For 
one thing, they are very fast—partly be- 
cause of their low resolution and partly be- 
cause the image is created all at once. Take 
the MultiColor analog recorders from Ma- 
trix Instruments as an example: these will 
produce about | 20 slides an hour on 35mm 
film. In comparison, the digital PCR re- 
corder from Matrix will shoot only 10 to 
30 slides an hour, depending on the resolu- 
tion you’ve picked. Because analog re- 
corders use the same video signal as the PC 
monitor to get image data, they don’t need 
special software drivers and will work with 
just about any application. 


THE DIGITAL DIFFERENCE Digital 
film recorders are built very much like ana- 
log recorders. They too have an intemal 
black-and-white CRT—typically 2 to 7 
inches on the diagonal—and pass light 
through a color wheel with red, green, and 
blue filters to the film in a camera. The 
main difference is that the image on the 
film recorder’s CRT is built up pixel by 
pixel and line by line from digital informa- 
tion passed through the computer’s proces- 
sor. This is the main reason that digital re- 
corders are so much slower than their 
analog counterparts. 

Since the digital information functions 
ws inetructions for recreating the dojectele- 
ments in the original graphic image, there 
is no theoretical limit to the resolution 








(sharpness) of the image. The computer 
will tell the recorder’s CRT, for example, 
that on line | the first group of pixels are 
black, followed by so many pixels of red, 
then green for this many pixels, and so on 
across the line. 

Most digital film recorders can now 
shoot at what the industry refers to as 
4,000 lines, or 4K resolution. These num- 
| bers refer to the horizontal measure of res- 
| olution—the full measure of 4K resolution 
is 4,096 pixels across by 2,732 pixels ver- 
tically. Because of the size of 35mm film, 
the horizontal measure is larger, and man- 
| ufacturers like to quote the higher-resolu- 
| tion number. 

Digital film recorders usually require 








= Most digital film 
recorders now shoot at 
4,000 lines or 4K 
resolution, which refers 
to the horizontal measure 
of 4,096 pixels across. 


adapter cards and need software drivers to 
work with graphics programs. Many 
graphics packages now have drivers for 
several film recorders, but none have driv- 
ers for every one. So it’s important to 
know if your favorite graphics package has 
a driver for the film recorder you're inter- 
ested in. 

Digital recorders work best for business 
applications because they can produce 
such high-quality slides. The slide presen- 
tations given in sales campaigns, market- 
ing shows, or high-level corporate brief- 
ings need to be sharply focused and 
intensely colored for the proper impact. 

Only one film recorder exploits opto- 
mechanical technology: the ImageMaker 
Plus, from Presentation Technologies. In- 
stead of using an intemal CRT, a beam of 
) Jighl fron a habogen lanap i dholhrough« 
liquid-crystal shutter, a color filter wheel, 
and a removable font wheel to produce 














mostly text slides. For graphics it moves 
the camera lens so that the light beam 
traces images on the film, muchas a plotter 
pen does on paper. This is its main failing: 
images can’t be placed on top of one an- 
other, causing the graphics it produces to 
suffer. 

But the ImageMaker Plus produces 
great-looking text. Because it uses a font 
wheel, the letters and numbers have very 
clear edges, even in the curves; it resem- 
bles a daisy wheel printer in this regard. 
Also, since it doesn’t have a CRT, the im- 
age doesn’t suffer from distortion. Even 
though digital recorders use flat-screen 
CRTs, unavoidable imperfections in the 
way a beam of light is deflected cause 
some linear distortion in the image. 


IMAGE QUALITY Two factors primari- 
ly account for the quality of a slide image: 
resolution and color. This holds true for 
any type of film recorder. 

The resolution of an image depends on 
the number of addressable pixels and the 
pixel size. When manufacturers talk about 
2K (2,000-line) or 4K (4,000-line) resolu- 
tion, they are talking about only the ad- 
dressable resolution—that is, the number 
of discrete pixels along a line to which a 
beam of light can be directed. They dislike 
talking about the more important half of 
the resolution equation: pixel size. 

Part of this reticence arises from the dif- 
ficulty in measuring a pixel. Pixels do not 
have hard edges; they trail off like the 
sound of a plucked violin string, so it’s 
hard to determine where the diameter starts 
and stops. In some cases, although the ad- 
dressable resolution is 4K, the pixel size is 
too big to deliver this resolution. Pixel size 
is controlled by the quality of the electron 
gun in the CRT tube, the focus circuitry, 
the length of the tube, the size of the CRT 
and its quality, and the square inches of us- 
able surface area on the tube. 

If the pixel size is large, curving lines of 
text and image edges can appear jagged or 
fuzzy—even if the addressable resolution 
is 4K. So just knowing the addressable res- 
olution will not tell you how good slides 
will appear when they are projected— 
there is still great variance in slide quality. 

Tree 4K stsolution—where. dhe pixel 
size is small enough to actually fit 4,096 
pixels on one horizontal line without over- 
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printing—approaches the resolution limit 
of 35mm film that has a film speed of 
ASA/ISO 100. Kodak Ektachrome, witha 
film speed of ASA/ISO 100, is the film 
type that produces the best image in all 
film recorders because the manufacturers 
have calibrated their machines to suit the 
imaging characteristics of this film. The 
reason that they chose this film rather than, 
say, a Fuji ASA/ISO 50, which can pro- 
duce sharper pictures, is that it’s the most 
common film used to make slides. Every 
photo shop carries it. It is also a good qual- 
ity film. 

Some film recorders can be calibrated 
to handle larger film formats like 4 by 5 
and 8 by 10 inches, which have a greater 
spot capacity. But only those recorders 
with an addressable resolution of 8K, such 
as the Mirus FilmPrinter and the high-end 
machines, can take true advantage of these 


film types. 
Often the difference between 4K and 
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2K slides is hard to see. If you look care- | 
fully, you will notice that sweep back- | 
grounds tend to have fewer color changes | 
in 2K; borders to image elements seem 
thicker and fuzzicr, and text seems less 
sharp. But the quality of the screen on 
which the image is projected—and the fo- 
cus of the projector—can actually have 
more bearing on the overall image clarity 
than an additional 2K in addressable reso- 
lution. 


QUICKER PRODUCTION IN 2K Be- 
cause the quality difference between 2K 
and 4K is minor, some users record mostly 
in 2K, which takes much less time. A sim- 
ple text slide of 6,140 pixels, forexample, 
takes a bit over 2 minutes to record in 2K 
resolution with Matrix’s PCR. In 4K reso- 
lution, the same slide takes close to 72 
minutes. If you multiply the difference by 
the 20 to 30 slides in an average presenta- 
tion, it will take at least an hour and 40 
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Introducing FormMaker's HORIZON, electronic form design software 
When you “look into” the advanced features of HORIZON the choice is 
“clear: WINDOWS™ gives HORIZON the “muscle” that keeps us 
ahead of the competition (see box), Whether your form is simple or com- 


Dealer inquires mvited 


minutes more to record in 4K than in 2K. 
Since presentations are often created in a 
tush, the time it takes to shoot can mean 
the difference between making or missing 
a deadline. 

For extremely important presentations, 
however, people need the extra sharpness 
they can get from 4K. These presentations 
are bound to be made with higher-quality 
projectors, which make the faults of lower- 
resolution slides more apparent. 

Although the difference between 2K 
and 4K, or one film recorder’s slide and 
another's, may be hard to see at first, your 
eye will gradually become more sophisti- 
cated. Lower-quality images will appear 
crude and dingy compared with higher- 
resolution slides. In the end, people tend to 
shoot images in the best quality they can, 
given the time pressure they are under. 

Slide quality is also affected by the col- 
or capacity of a film recorder. More colors 
mean a livelier slide or more realistic im- 


$50 


TRADE-IN! 
Call for 
details, 





war 


plex, HORIZON makes it easy with 
pull-down menus, inch or metric 
rulers, a wide variety of shading } 
patterns, and easy editing of your 
form. HORIZON allows you to fill 
in your form directly or merge with 
your Lotus, dBASE, word process- 
ing or other file formats. “Exercise” 
your power of chore: order | 
HORIZON today. After all, com- 
pared to HORIZON the others are 
just “95 lb. weak!ings.” 
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othe fruits 


of your labor. 


You're probably storing more 
valuable information on your 
hard disk than ever — everything 
from databases to accounts 
receivables. 

So right now is the time to 
choose a tape backup system that 
will preserve all that valuable 
data against loss due to hard disk 
failure, power surges or operator 
error. 

Archive has your solution. 

Our streaming tape drive fami- 
lies, ArchiveVP and ArchiveXL, 
offer a variety of capacities and 
performance features to best meet 
your backup needs. 

With over 1 million drives 
shipped and nearly a decade of 
advanced technology and manu- 
facturing experience, Archive can 


Aschive and Archive? are wademasks of Aschive Corp. IDM, 20h FC, XT, AT, PS/2 and Token Ring are trademarks of tnternstions) Dunia Machines. Compan ts 2 ropisternd trediemork 
eoghtered trackemas 
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ArchiveXL and Archive VP 


Capacities: 20/40MB--ArchiveXL 
60/150MB--ArchiveVP 

ible with IBM PC, XT, AT 

w ond PSv2, . FEM compatibles and 


copes Sennen up to 6. aan 

Complete network compatibil 

Novell (2.0A, ELS, 2.1x sha SET and 
hidden file 


backups), IBM Token Ring 
and 3COM 
@ Powerful menu-driven software 


rantee delivery of the most includes automatic backup mode 

Sabie Frade the market. F (Garsous) oe 

At the most competitive prices. u avaledl (@0/150MB) 
We're ready to help you start @ 1-year, 48-hour end-user replace- 

preserving all the fruits of your ment policy 

labor. Call us today: 1-800-237- 





4929. For more product informa- 

tion write: DSD Advertising, 

mareaeor ARCHIVE 
Sunflower Avenue, Costa Mesa, 

CA 92626. CORPORATION 
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ages. And producing smoothly graded 
backgrounds or three-dimensional illu- 
sions depends a great deal on the number 
of colors that can be imaged at once. The 


= Some users record in 
2K, which takes less time 
than 4K. The time saved 
can mean the difference 
between making and 
missing a deadline. 


lower-priced film recorders now do a 
much better job with color than they once 
did. General Parametrics’ PhotoMetric 
SlideMaker, for example, can put 1,000 
colors on a slide at once, from a selection 
of 1,000. The Matrix line of digital film re- 
corders supports 16 million colors, al- 
though a slide can have only 256 colors. 
The Lasergraphics Film Recorder supports 
the same number of colors as do the Matrix 
machines, but the LFR can record them all 
simultaneously. 






A unique approach to 
copy protection without 
requiring special media. 








SOFTWARE PUBLISHING ASSOCIATION 
ESTIMATES ONE BILLION DOLLAR LOSS 
ANNUALLY DUE TO SOFTWARE PIRACY. 





Hardware Based Copy Protection 


@ STANDARD KEY TAG 

Software is protected for an unlimited 
number of executions, 

@ COUPON KEY TAG 

Software is valid for a preset number 
of executions, 

@ READ/WRITE KEY TAG 
Programmer has access to read and 
write 16 bytes. 


®@ DURATION KEY TAG 


The best way to judge quality is to test 
some of your own graphics images. Pick 
slides with different font styles and type 
sizes, sweep backgrounds, and lots of col- 
or. Some of the things you should look for 
in the slides are darkness in the comers, 
banding (or lines in the background), 
fuzzy or jagged edges, dull colors, wavi- 
ness in broadly colored areas (particularly 
white), bleeding of color at the edges of 
objects, and bowing in or tilting out of im- 
age elements (pin cushioning). 

Using a film recorder is not difficult. 
Since you usually run it from the graphics 
program, all you may need to do is choose 
the film recorder’s name off a menu of out- 
put devices and press a key to send it an 
image, much as you would send a docu- 
ment to your printer. 

The controller software that comes with 
a film recorder can also be used to shoot 
image files—as long as they are in an ac- 
ceptable file format. The Matrix film re- 
corders, for example, require SCODL 
(Scan Conversion Object Description Lan- 
guage). 

As an image is being recorded, you can 
generally tell what’s happening through 
progress messages on the screen or LED 
lights on the recorder’s front panel. Files 
can be recorded in batch, so whole presen- 
tations may be run at night. Many of the 
film recorders can use a bulk film pack at- 


World Class Software Security 











protected software. 











Disk Based 
Copy Protection 
Prevent unauthorized 
duplicalion of software 
using GLENCO’s magnetic 
finger-prinied disks. Hard 
disk install/uninstall 
feature available. 


@ PAOLOCK II OISKS 
Permits unhmuted use of 


@ COUPON OISKS 


tachment allowing you to shoot up to 100 
feet of film—roughly 750 frames—rather 
than the typical 24 or 36 exposures on a 
standard roll of 35mm film. But you have 
to be doing a high volume of work to justi- 
fy spending the extra money. A bulk film 
pack for the PCR recorder, sold by Dou- 
ble-M, a third-party supplier, costs 
$4,000. 


WHATS REVIEWED For this story we 
looked at seven film recorders suitable for 
in-house slide production ranging in price 
from $2,999 to $14,290. With the excep- 
tion of the Polaroid PalettePlus, we looked 
only at digital film recorders, which are 
generally more suitable for business appli- 
cations. Because the PalettePlus has such a 
strong presence in business offices, we de- 
cided to compare its features with digital 
film recorders under $15,000. 

When it comes to deciding which film 
recorder to purchase, everything pales be- 
fore the quality of the image and the speed 
of operation. How many camera types you 
can use, how good the documentation is, 
whether you can run in background and 
foreground—these are all minor weights 
on the scales of judgment. How you bal- 
ance the cost against differences in image 
quality and speed, as well as the other re- 
corder attributes, is completely subjective. 
But we’ ve tried to give you the information 









Secure software and 
data with reliable, 
effective protection 
roducts that won’t 
rden honest users. 


Glenco ts a world leader in 
the area of software security 
products and services Our 
copy protection and data 
secunty products are second 
to none. They are designed 
to function properly ona 
wide vanety of third party 
hardware systems. We have 
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Ideal for issuing software tests 
or DEMO’s of a fully working 
program 

@ SAFEGUARD OISK5 
Perfect for universities or 
institutions. No source code 1s 
reguired to fully protect 
saiware from piracy. 
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over 3500 satisfied software 
firms utilizing our systems. 


Why should your valuable 

presen or sensitive data 
ome available in the 

public domain? 

Call or write for more 

information. 

721 W Algonquin Road 

Arlington Hts, IL 60005 

(312) 364-SOFT (7638) 

FAX 364-7698 

Telex 493-7109 










Famous CORE Rellability. CORE file 

servers, workstations, subsystems and periph- 

efals give you the reliability needed to protect 

your network irivestment. 
Dea] 


Powertul File Servers. The ATomizer 


_ 386/20 anid 386/25 floor-stariding file servers 
provide mini-computer performance with 
my five full-height or ten half-height drive slots 

and up to 2.B gigabytes of capacity. 


The ATomizer 386/20 desktop file server (not 
shown) provides up to 1.4 gigabytes of 
capacity. All offer uncompromised growth 
capability. 


High-Performance Workstations. 
Complete your network configuration with 
ATomizer 286/12 full-size and small footprint 
workstations. Both increase user product- 
ivity with fast system performance and 
high-speed network throughput. 


High-Capacity Peripherals. 
CORE 90 to 700MB, 9 to 16ms disk 
drives, high-speed 10 or 15MHz con- 
trollers and external LAN subsystems 
r« let you upgrade a system to a file 
a server without sacrificing perform- 
arice. Protect your valuable data 

with COREtape backup units. 


Compatible with such operating 

systems as Novell, Star LAN and 3Com, 

as well as industry-standard cabling, cards 
arid other network comporientts. 


Coritact your nearest dealer or CORE repre- 
sentative today. 
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for 

laser 
Printers! 


For great presentations use 
Avery Overhead Transparencies 
for Laser Printers. Sheets feed 
ailomatically from the paper 
tray of your HP™ Apple,” or 
other popular laser printer. 


Avery Overhead Transparen- 
cies for Laser Printers (Product 
#'s 5182 & 5282) and Avery's 
complete line of Laser Printer 
Labels are available wherever 
computer and office supplies 
are sold. Or call 
1-800-535-3232 
ext. 30 for a free 


sample pack. AVERY 
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@ DIGITAL FILM RECORDERS 


you'll need to make this subjective evalua- 
tion on each of the actively marketed digi- 
tal film recorders in the under-$15,000 
price range. 

One of the film recorders we looked at, 
the Mirus FilmPrinter, offers a variation 
on digital technology. Instead of adjusting 
the intensity or speed of the internal CRT 
light beam to get different colors, itrescans 
lines. This product, however, is so new 
that at review time we could test only an 
early production version. From what we 
saw, the FilmPrinter has the potential to be 
an excellent alternative to film recorders 
costing almost twice as much and taking 
up much more space (see the sidebar ‘“The 
Mirus FilmPrinter Advances the State of 
the Art,”’ for a more complete evaluation 
of the Mirus FilmPrinter). 

We also looked at two nondigital re- 
corders that have been important in the 
business market: the Polaroid PalettcPlus 
and the ImageMaker Plus (discussed in the 
review of its new digital sister machine, 
the Montage FR1!), from Presentation 
Technologies. The Palette, an analog re- 
corder, was one of the very first film re- 
corders to be introduced for desktop use. It 
has gamered broad support by producers 
of graphics software and is relatively inex- 
pensive. 

There are other analog film recorders 
that could be used for shooting business 
presentations, But in general, their image 
resolutions and color ranges are too limited 
to compete against the digital recorders. 
This is also true of the even more primi- 
tive, but similar, screen cameras (like the 
Datacam 35 from Photographic Sciences 
Corp.), that are attached to the front of 
your monitor and simply photograph a 
screen image. 

Another desktop slide-making alterna- 
tive to digital film recording is Polaroid’s 
Bravo Slide Maker. The Bravo Slide Mak- 
er makes slides instantly from your hard- 
copy documents. Since you don’t need a 
graphics package at all, the Slide Maker is 
quite handy if you need to throw together a 
slide show instantly. 

Anobjective, numeric measure of qual- 
ity is almost impossible because it is so dif- 
full to measure pixel size and shape as 
well as the actual number of pixels that the 
film recorder can lay down horizontally 
and vertically. 








But since the quality of the slides that 
film recorders produce is of primary im- 
portance, we devised several distortion 
tests to try to measure it. 

Because the objective measures can tell 
us only so much—and because what they 
tell us happens beneath the surface of the 
slide image—we also looked at quality 
subjectively. We had four slides designed 
and created for us—simple text (TEXT1), 
complex text (TEXT2), simple graphic 
(GRAPH1) and complex graphic 
(GRAPH2)—by Brilliant Images, a ser- 
vice bureau based in New York. The slides 
were shot with Matrix’s QCR film record- 
er. To create the slides, Brilliant Images 
used Mirage, a graphics program from 
Zenographics that we then used to drive 
the film recorders. 

Mirage is the Learjet of graphics pro- 
grams. Although difficult to use, it pro- 
duces extremely high quality graphics and 
has drivers for all the film recorders we re- 
viewed—even the Mirus FilmPrinter, 
which was not yet shipping. Other graph- 
ics programs may not be able to take full 
advantage of a film recorder because of in- 
herent limitations, such as their capacity 
for color. 

We then showed the four slides shot by 
each film recorder to a panel of people in a 
realistic presentation environment. The 
slides were evaluated for general clarity 
and richness of color. They were also ex- 
amined for over a dozen potential prob- 
lems, such as banding (lines that reveal the 
transition from one color shade to another 
in what is supposed to be a smoothly shad- 
ed area), darkness in the comers, jagged- 
ness in the curving edges of text, and so 
on. We also tested each recorder for the 
time it takes to shoot a slide. We found a 
tremendous variance in speed, and this can 
be important if you make a lot of slides or 
often have rush jobs. 

The timed-test results, the quantitative | 
distortion tests, the qualitative slide show 
results, the features table, and the reviews 
should help you make the right choice of 
film recorder. Bringing slide making in- 
house will give you much better control of 
your presentations and save you a great 
dedi of Toney. Tih vain, ‘you will probably 
make more slide presentations: their quali- 
ty will astound you. 
~—Henry Fersko-Weiss 
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for your IBM. 


Thousands of people just like you have put their heads together to form one of the world’s 
most advanced data processors—CompuServe’s IBM* and IBM-compatible Forums. And they’ like 
you to join them. 

Forum members share problems and solutions on our bustling message center. They access and 
contribute to huge data libraries teeming with the best shareware and public domain software anywhere. 
And they take on the latest computing topics in live, online conferences. 


CompuServe introduces human intelligence 


Nothing can make your computer as intelligent or as friendly as CompuServe’s Forum members. 
mpuServe, see your computer dealer. To order direct or for more information, call 


To join Co 
800 848-8199. If you’re already a member, 
type GO IBMNET at any ! prompt. CompuServe’ 
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@ DIGITAL FILM RECORDERS 


(Products listed in ascending price order) 


17D Digital Film Recorders: Summary of Features 


PhotoMetric PC} 

















[ZR Editors Choice @—VYes O—No 


WA‘—Nol applicable: this product does not need an expansion board 
NA'—Not applicable analog film recorder lakes image from monitor 
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Polerold =< Montage FRI SiideMaker Matrix PraCelor Lasergraphies § Mairix PCA 
PatettePlue Bell & Howell Presentation General Para- Matrix Instre- Film Recorder Matrix 
Polaroid Corp. Quietar Co. Technologies metrics Corp. ments Inc. Lasergraphics Inc. instruments Inc. 
$2,999 $3,995 $5,995 $6,190 $7,990 with $9,950 $13,790 with MVP- 
MVP-PC board, PC board, $14,290 
$8,490 with with MVP-Star board 
MVP-Stat board 
Type Analog Digital Digital Digital Digital Digital Digital 
Dimeaeioes (HDW, inchee) 63x78x165 3x03 BS 65x45x17 63x145«16  10.4%147%20.58.5x98x22.5 36.8x 115x177 
Welght (poonds) 12 36 20 12.7 38 B 42 
Cameras (with sepported film epseds) 
35mm Standard (ASA/ISO Standard (ASA/ISO Standard (ASAISO Standard {ASA/ISO Standard (ASA/ISO Standard (ASA/ISO Standard (ASA/ISO 100) 
40, 100, 200) 40, 64, 100) 100) 40, 64, 100) 100) 100) 
669 film transparency Standard (ASA’ Standard (ASA Nol avaitable Optional ($298, Not available Not available Nol available 
(SO 80) §$0 80) ASA/SO 80) 
339 film transparency Optional ($300, Not available Nol available Not avaiable Optional ($1,095, Optional {$1.000, Not available 
ASMISO 640) ASAASO 640) ASAMSO 640 
Flim 
Ektachrome e e e e e e e 
Polachrome e e e e e e e 
Kodacolor e) fe) ie) e @) e Oo 
Instant print e e (6) e e e 1) 
Other Agfachrome, Fuji- — Fuychrome, 3M Agtachrome, Fuy- Polaroid 691 Kodak Ekiachrome Kodak VAG Gold None 
chrome, Polaroid —Colorslide CRT 100 chrome, Kodak Colorgraph Professional, Ekla- 100, Polaroid 339 
691 Colorgraph VRG Gold 100 chrome 100 HC Professvonal 
{eternal CRT size (leches) 
Diagonal screen - 300 300 287 3.00 700 6 00 7.00 
Tube iength 575 575 650 6 50 775 13.00 13.33 
Reqaires expansice hoard [@) (9) e e e e e 
DIP switches N/A® N/A* @) e 1?) 2) oO 
dumpers N/A‘ N/AS e e e e e 
Serial pert e e e 1) oO e oO 
Parallel port ie} ie) e {e} ie} e ie} 
Qoick set-vp guide e) ie) e e ie) e ie) 
Diagrame e e e e e e e 
Tetorial Oo e e [@) Oo @) Oo 
ladex e e) e e e e 19) 
Treableshocting gelde e e e e Oo e (9) 
OPERATION = 
Flim loading 
Selt-loading e oO e e e e e 
Automatic advance e e e e e e e 
Automatic rewind e (e) e ie) fe) {e) ie) 






















Calor Digitat PhotoMetric PC} 











Poterold imager V Mentege FRI SitdeMeker Matrix ProColor Lasergrephics Matrix PCR 
PatettePles Bell & Howell Presentation GensratPara-  Matrixtnstru- = Fttm Recorder = Matrix 
Polaroid Corp. _ Quintar Co. Technologies metrics Corp. ments tne. Lasergraphics inc. instruments Inc. 
$2,999 $3,995 $5,995 $6,190 $7,990 with $9,950 $13,790 with MVP- 
MVP-PC board, PC board, $14,290 
$8,490 with with MVP-Star board 
MVP-Star board 
Calibration 
Automatic @ e e e e ie) e 
How often On power-up Each exposure Each exposure Each exposure Every 5 images Each exposure Every 5 images 
oc 15 minutes or 15 minutes 
Costroller sottwsre 
RAM required 60K 11K 256K 384K 512K 256K 512K 
Works in toreground e 0) ie} e e (o} e 
Works in beckground e e e @ e e e 
Includes diagnostics e e 1) o) e o) e 
Menu-driven e e ie) e e) e ie) 
Batch processing e o) ie} e e ie} e@ 
Screen grabber e e {e) {e) {e) ie) ie) 
Sottwere compattbiltty 
Graphics drivers 35 30 33 40 30 100 30 
PostScript Wat e) (e) io) ie) [e) le) 
Targa support (TGA) NwAt (9) e (e} e) e ie) 
File tormats wat Native Graphuc Lasergraphics NAPLPS SCOOL Lasergraphics, SCOOL 
Primitive Language Language, NAPLPS, 
PIC, GSSRCI 
HPGL Nat e e ie) ie) e {e) 
Pimacing 
Addressabie resolution 640x700 pixels 2K 2K-4K 2K-4K 2K-4K 2K—4K 2K-4K 
Limit of image file size 135K Unlimited Depends on 100K Unlimited Depends on Unlimited 
memory available memory available 
on mterface card on interface card 
Nember ot colors sepported 72 256,000 16 million 1,000 16 millton 16.7 million 16 million 
Fonts 
Number supplied None 1 10 6 4 10 4 
Number of additional fonts supported = None Vv None None 20 8 20 
Scaled sizes oe) ie) e oe) e e e 
Accepts software fonts e e e oO e e e 
| CUSTOMERSUPPORT _| USTOMER SUPPORT 
Warranty period 90 days 90 days 90 days 90 days Tyear 90 days 90 days 
Techoical support Vendor Vendor Vendor/3rd perty Vendor/3rd party 3rd party Vendor/3rd party 3rd party 
Service contract avatiable e e e e e e e 
Oe-site repair e ie) e ie) e ie) e 





PC MAGAZINE Se ea ea 


Here’s our new show 


0 3¥2" format availabla from us. Specify 


when ordering. PC Connection ORemote’ 1.01. : $95. 
package Includes both 51/4” and 3t/2” Software Special Crosstalk XVI3.7.... ess 
disks. through February 28, 1989 OCrosstalkMK.41.1 . 124, 
i 3/2" format available from manufacturer by Dac Software ... NCP 
request. Call ua for detalls. Chipsoft ... NCP ODac-Easy Payroll 3.0. . 59. 
CP—copy-protected, NCP—not copy: protected Turbo Tax Personal/1040 ODac-Easy Light 1.0...... 45. 
‘Tax time is here once again, and Turbo Taxis ODac-Easy Accounting3.0. .... 59. 
SOFTWARE back with all the tools you need to make filing Delrina Technology ... NCP 
your federal tax retum quick and easy. Included | @Per‘FORM1.0. ... . 189. 
We only carry the latest versions of products are over 40 forms, schedules, and worksheets, Digital Research ... NCP 
Version numbers in our ads are current at press as well as an opbonal Visual 1040 mode (gving | GGem Desktop3.0............. . 36. 
time. a graphical representation of any form or OGem Draw Plus2.01.... ..... 189. 
wa —_ resie: sd Sth rag la . NCP 
lua ... a: Fastback Plus 2.01........ 109. 
CPageMaker30 swe. call | * ick a Fox Software ... NCP 
Alpha Software ... NCP EiFoxbase Plus 2.1 (single user). . . . 209. 
CAdvanced Keyworks 1.0... 0 ...... $175, | _° Pop-up calculator notepad, and onine BFoxbase Plus 3862.1.......... 319, 
@IAIphaWorks 1.0 (integrated package)... . . 115. IRS instructons Funk Software ... NCP 
CIALPHAMthree 1.0 (0B3 file compatible) .. 219 | ° Visual 1040 mode option allows you to fil CSideways 3.21 (creates wide printouts)... 42. 
American Small Business corenaers out and view any form or schedule on Worksheet Utilities 1.0 (1-2-3 utifities)... . . 59. 
ODesign CAD 3.1 (NCP)... .. . 159, Screen olin wOrd 1-0 6 spe! ieee. che Bee ae 59. 
CDesign CAD 3D 1.1 (NCP) . 159, | New Auto-Intermew to help you find the DANWAYS.1:0 ots: gene ey owt 85. 
Application Techniques ... NCP prey need, and Data Examinertohelp | wiNoteworthy1.0..  ..... 0.00.0... 49. 
Pizazz Plus 1.12 . . 75. Pinpoint OMISSIONS General Information ... NCP 
Ashton-Tate ... NCP « Phints IRS approved dot matnx 1040 Hot Line Two 2.0... . 87. 
DGBASE IV 1.0... .. call | ® State tax packages also available Genaric Software ... NCP 
ORapidFile1.2.....0....... . 219. 343 OGenencCADDLevel1.  —......... 35. 
f|MultMate Advantage II 1.0 . 299 * | (Generic CADD Level2 .... . 55. 
CMaster Graphics 1.0...... 299 | State Packages Personal/10406.0. . each 32. | iaGenenc CADD Level 3 
OFramework lIl1.0.. ..... 459. (now includes Dot Piot) .. . 135. 
Autodesk 3D Solids2.2............ . 189. 
CMAutosketch Standard 1.04 ... 55. SAIS PERST OL. . Sivas osetia ates Mees $135. WEstmator.................... 159. 
Barron’s ... CP Quattro 1.0 w/SQZ!Plus1.0............ 165. CBasic Home Design3.0...... ae . 35. 
SAT (Test preparation program). . . + 85: Ml Paradox 20). 3 eee ety os oa eee call OCADD Starter Kit (contains Level 2, Home 
Best Progrems ... NCP Alurbo Editor Toolbox 4.0............... 69. Design, Workbook tutonal, & sample disk). 89. 
OLabet Master 3.1 (mailing label program)... 29. BiTurbo Database Toolbox 4.0............ 69. Harvard Associates ... NCP 
OReport Manager$.0................. 199. Turbo Basic Editor Toolbox 1.0 .......... 69. BPCLogo3.0...... . special 
GFixed Asset System5.0.. ....... .. 359. BiTurbo Basic Database Toolbox 1.0........ 69. Hayes ... NCP 
Bible Research ... NCP Superkey VETOES eee ad 69. @Smartcomil3.0.  .......0 0 ae 89. 
OThe Word 4.2 (King James version). .... 159. Bourbaki ... NCP Hligraeve Software ... NCP 
OThe Word 4 2 (New International version)... 159. DADIR¢ 3.0. .costbe cc Peb eee eee 49. CHyperACCESS3.31 .. 0... wo... 89. 
Bloc Publishing ... NCP Bridgeway Publishing o-. NCP Individual Software ... NCP 
DFormTool 2.01 2. epee e eee 5S. OFasWax3.9 y ...gecewny oouebae... se. 35. Typing Instructor Encore 2.13 .......... 26. 
OForm' Filer 1 Shy sss: ss lft rece: 89. Broderbund ... CP OProfessor DOS 2.51 (with Smartguide).... 33. 
Borland International ... NCP OP nnt Shop 2.41 (includes Graphics wpe 39. 101 Macros for 1-2-3, WordPerfect, 
Rilurbo C Professional Pack CiMemory Mate 3.01R (NCP) ... 45. andothers ....... . each 42. 
(includes Assembler)... ... 169 Chipsoft ... NCP Intuit ... NCP 
Turbo Pascal Professional Pack BTurboTax Personal/10406.0......... special @Quicken2.0....00 2... wees 35. 
(includes Assembler). . . . 169. BState Packages Personal/10406.0.... special Javelin ... NCP 
(Paradox OS/2 1.0... .. 479. TurboTax Proseries/10405.0. ........ 229 &Javelin Plus 2.02 . . 249, 
EBRYOIOG 2.08. 3.2 eck. fede 99. Chronos Software ... NCP Lotus ... NCP 
TUCO 20. ce an Dts tee 99. BWhoeWhateWhen (people, projects, time) 119. M@Agenda1.0.. . = .... ......... 289. 
Bilurbo Pascal§.0...... 2. .....-.00.. 99 Computer Associates ... NCP 01-2-3 2.01 (upgrade free to version 3.0)... call 
ilurbo Assembler & Debugger 1.0........ 99 mSuperCalc51.0. .. > COMP CN al 1 Qing.) itech tween lee eta F 
BRR EKT ons oa e P Whee conan g 99. Core International ... NCP OFreelance Plus3.0................005 call 
Sidekick Plus 1.0... ee 135. OCCorefast 2.0. . . 95. |Manuscnpt2.0........... 00. 359. 
IBM Personal Computers exclusively. 
—_——_— ee Te i ee =a = = aS a el a = ® — 
aS TE 7 a, == oe —_— a 2 Se Se —_— = 
—— = aa eee 
— == — ——— — = or 
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Of products to go, 
A gala selection 
For beginners and pros. 








Crosstalk Communicationa ... NCP 








Do you need a solution 





MECA ... NCP 
Checkwnte Plus 1.0... $29. 
Financial Calculator 1.0... . 3. 
CiManaging Your Money 5.0. . . . 119. 
Andrew Tobias’ Tax Cut 1040 49. 
Meridien Technology ... NCP 
OCarbonCopy Plus 5.0 (2 required) . . . 118. 
Micro Logic ... NCP 
[Tornado 1.8 . 55. 
Microlytics ... NCP 
OGOter 1.0 (text retrieval system)... .... . 45. 
iWordfinder 4.0 (electronic thesaurus) ..... 35 
MicroPro ... NCP 
OWordStar Professional Release 5........ 259 
QWordStar 2000 Plus Rel. 3 (PersonalEd.) 259. 
Microrim ... NCP 
@R:BASE for DOS (version2.1)...... 0... 449. 
@RBaseforOS2 = ......... §99. 
Microsoft ... NCP 
OClLearning DOS 2.0 (for any DOS oe: 
OWindows 286 2.1... 20... 2.00 ...0.. a 
@Windows 286 2.1 wiMouse .......... 145. 
QWorks 1053.8 oc Bee a4 hres ates 99. 
Windows 386 2.4... 6. 2... eee 129, 
WO 508 i So Sheree Veneto ee ond call 
CHAS OP os een. Seuss seems 259. 
Excel 2.1 (requires 80286/80386 CPU)... 319. 
CD-ROM 
Bookshelf 1.0 w/Amdek Laser Drve .... . 799. 
Programmers Library 1.0.. .......... 269. 
LANGUAGES 
OQuick BASIC 4.5 2.0.0.0... eee 69. 
OQUIEK'C TOs. cats agin te Mactopia ¥ 69. 
Macro Assembler5.1....0............ 99. 
®Basic Compiler6.0...... ... 199. 
Pascali4!OM ee  iews s fette on eee 199. 
BEFortanad Facet Nah agg BOGE 289. 
BIC CompblerS.1 occscte8 waste sent 299 
ESCODOIS.0: See ie Pee es 599. 


Nentucket Software .. a . NCP 
@Chpper (Summer '87, dB3 Plus compiier) . 

New England Software ... NCP 
jGraph-in-the-Box Release 2 ... 
OGB-Stat 1.0........ 
GB Analytic 1.0 . 

Nolo Press ... NCP 





OWilMaker 3.0 i . 35. 
North Edge Software ... NCP 

OCTimesipsii3.3..0.. ci. H19) 
Owl international ... NCP 

OGuide2.0.. .. . 143. 
Paperback Software . ese NCP 

OVP-Info1.4.........00. : .. 65. 

OVP-Planner Plus 2.0 .. . . 145. 

OVP-Expert 2.0. . 145. 
Paul Mace ... NCP 

GH/Test-H/Format 2.0 (hard-olsk tools)... . . . 49, 


ee — — a —= —_uo= — 
ws a —_—maeee —_ = 
eas a SE ee we Soo eee ee oe —_—~w 
mee a oe —_ oe ee eee oe eee oe 
——S—Eaes es — oe a ee ee ee ee ee oe 
ES OS See == a= ee Gee oe ee oe — 
—s a —_—o- 2 eee eae eee — 
a oy = ee Gee eee eee eee 
———————— — — — — x = = — 
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For a micro confusion? 
Our techus can help you 
Dispel all illusions. 


PC Connection 
Software Special 
through February 28, 1989 


Harvard Associetee ... NCP 
BPC Logo 3.0 


PC Logo's a very special and affordable 
version of the easy-to-understand computer 
language-Logo. Logo encourages cntcal 


ODESOView 2.2... .. 
OODESOQView 386 1.0. 
Reference Software ... NCP 
OGrammatik Ill 1.05 (electronic proofreader) 52. 
OReference File 1.0 (pop:up DB manager). . 4 
Relay Communicatione 
ORelay Gold 3.0. 
Revolution Software ... NCP 
VGA Dimmer 2 01 (screen saver) 
@DJ 1.5(orsk manager)... . 


thinking skills while developing the ability to Cruise Control 3.02 
solve problems logically. Rightsoft ... NCP 
PC Logo's the perfect companion for the Logo | CiRightwnter 3.0. 


your children are learning in school. Now you 


Can encourage your child’s creabvity and share 
in the discovery of ideas at home together. 


The PC Logo package includes: 


® The complete Logo language 


e O@Liberty 1.1 
* 34 sample Logo programs and utlites OCubit2.02......... 
¢ A step-by-step tutonal for first-ime users CiDouble DOS 4.02 


OMagic Mirror 1.0 . 
SoftView ... NCP 
®TaxView (for 1988 taxes)... . 
Software Pubilehing ... NC! 
Professional Plan 1.01 
OPFS.First Publisher 2.0 


Simon & Schuster ... NCP 
Professional Thesaurus 1.0 . 
Typing Tutor Iv. a ey 

Softlogic Solutione ... "NCP 
CSoftware Carousel 2.02 . 
ODisk Optimizer 4.01 (w/Data Guardian) ... 


&IPFS:First Graphics 1.0... .. 


SALES 603/446:7721 FAX 603/446-7791 


Think Tank 2.4NP 


. CMace Utuites 5.0 (DOS uttties). 0.6.0... $55. GPFS:First Choice 3.01... . 
OMace Gold 1.0......... 0... eee eee 79. Professional Write 2.0 .... 
uC IGPASO Iie se, CLM Mon eat dak 79. @Professional File2.0........ 
 ABINVEONS 1,02), Ber WBE Optic oes coe 29. WOffice Writer6.0............ 
. PCSupport Group ... NCP Harvard Graphics 2.12 .............. 
. Clightning 4.82. on .... . 39. @Harvard Graphics Accessones Pack ... . 
. MLued3-D1.22 «eee 75, @Harvard Project Manager 3.0 ......... 
Personics ... NCP Spinnaker ... NCP 
OSmartNotes2.0...  ....... 49. CResumeKit1.0....0 0 ...........000. 
|. ISEBMORE 1.02). gle gle fee a 49: GIEIghtiin-One Webs 6 oe Benne 
GLook&Link 1.01... 2. oe 59, WSplash LO... cee A 
. OUltravision 1.1... . 79. @Pinstripe Presenter 1.0. 2.0.0 ........ 
O@BASE1.1.... 119. Springboard ... NCP 
Peter Norton ... NCP ONewsroom Pro 1.0... .....0.....00- 
. @NortonEditor1.3. ..... .0 00. 0 ..... 39, CCentificate Maker..... ...... 
. Norton Commander 2.0 . 45. BCIpAt1.. .. 
lAdvanced Utilities 4 5 79 BChpAr2... 
. Dan Bncklin’s Demo Program 2 Ne Mes 2 99. BClpAt3.... 
Quarterdeck ... NCP Symantec ... NCP 
. OExpanded Memory Manager 4.2. . . 39. @SQZIPlus 1.11. 
B4Word2.0..... 
1- 800/243- 8088 MQ&AWrte 1.01... . Sats 
WGrandview 1.0.................000. 
1200 & A 3.0 (database, word processor)... . 
| PC Connection Breakthrough Timeline 3.0 ........... 
ix 6 Mill Street 575M Spreadsheet Analyst2.5.............. 
Marlow, NH 03456 BNote-It Plus 1.02 


$79 
. 115. 












9 
If your workload’s 
And the tax man 1s calling, 
With programs like these 
There’s no reason for stalling. 




















palling 




















T/Maker ... NCP One Step Software ... NCP 
@iScrapbook+ 1.0... . . $79. (=iGolf Doctor 1.1 (improve your game)... .. $33. 
@iCiickArt Business Images . . 42. OGolf's Best Pinehurst #2 4.0 (play the best)... 12. 
BClickArt Holidays .......... 42. Golf Statkeeper 1.0 
gee Lice ly iustrations . 79 {includes USGA Handicapper)... ....... 27. 

XTREE Co. ... NCP 119th Hole Speciai 
EXE Pro'1:0.".......°. . 69 {3 Golf programs above bundled with Mr. Boston 
OHot4.0....-....... . 95. Micro Bartender's Guide) .............. 79. 

TOPS ... NCP OMr Boston Official Micro Bartender's Guide. 18. 

Flashcard (AppleTalk network card: DMicro Video Companion 1.0............ 24. 

1 year warranty) ©... 6. 169. The recreational staster kit that's just nght for OTake Control of Cholesterol2.0... ...... 24, 

NetPnint 2.0 (share pnnters)........ ... 119. your PC. Partor Software ... CP 

HORS 2:0") 05... Peis os ARR ee aes 119. i OBndge Parlor 2.3 ........ 0.00... eee ee 49. 

TOPS Repeater (extends network)... ... 132. | ° Kraft Premium 3-Button Joystick with seff- Sierra On-Line ... CP 

‘Traveling Software ... NCP Centering oF float operation, has an extra fire (All require Hercules, CGA or EGA) 

Battery Watch 1.0(3’2" only)........... 27. bution on the top of the stick for ease ofuse | Leisure SuitLamy ..............000005 25. 
@Laplink Mac 2.0 (Mac-PC transfer)....... . 79. | ° Kraft High Speed Adapter Card with sox GiLeisure Suit Larryll.... 00.000 33. 
BiLaplink Plus2.1..0..........0000.004 85. Position switch allowing you to match the @iSpace Quest ll.... 2.2... eee . 33. 
WDesWink2.21....000. 00 cece eee 99 Clock speed of your machine up to 16 MHz siking’s Quest IV (512k version)... ....... 33. 

True BASIC, Inc. ... NCP * Mindscape's Colony - a spectacular 3-D WiManhuniter.. 0... eee ee 33. 
Oue BASIC 2.03 (now includes Runtime)... 57. animated Scifi adventure where you area | f@Police Quest......0 0... 33. 
flue Basiclibranes ...... 0.22.02... 32. regional marshall baiting hostile akens @iPolice Quest... eke 33. 

Vericomp ... NCP 3D Helicopter......... 2... cece eee 33. 
@SotBytes2.0...0 20.0 22. eee. 35. Simon & Schuster 

WordPerfect Corp. . - NCP @Star Trek: Rebel Universe .............. 29. 
[WordPerfect Library 2 0 Wome chih seat 69 , inc. ... NCP 
QWordPerfect5.0..............0..0005 239 ®Orbiter (shuttle simulation) ............. 27. 
WordPerfect 5.0 Addit'l Network Stations... 84. FIGATO (submarine simulation) ........... 12. 
(iWordPertect Office2.0... .. 269. l)Tetns (addicting mind teaser)............ 24. 
BWordPerfect Office 1.0 Addit’! Network is|Faicon (F-16 simulation, reqs. graphics bra.) 32. 

SRABOTIS 2552s Pome EP de Poke Se 2 84. $29. Spinnaker ... CP 
WordPerfect Network Server 5.0........ 349. BToyShop.... 00... eee eee 39. OSargon ll (chess game) .......0....... 15. 
WordPerfect Executive ............. N29. MEBUNNTANV lose baie atens hs Canreteaneots 35. OKids on Keys (ages 3to 9)...........0.. 19. 
ODataPerfect 1.0 .............-...05. 299: BDUIMIMAV SS wate ces ct afoondactoeen sie | 39. DiFacemaker Gold (ages 310 8)........... 25. 

Wordtech ... NCP Electronic Arts ... CP (reqs. graphics ord. _ DiKindercomp Gold (ages 3t08).......... 25. 
ODBXL 1.2. ee ee ee eee 119. SOne-on-One/Bird vs Jordan... 6. 0...... 29. Dikidwriter Gold (ages 60 70)............ 32. 

Xerox ... NCP Chuck Yeager's Flight Wainer... ....... 29. CHomework Helper—Math (grades 7-12) ... 32. 
OVentura Publisher 2.0.........0.0.0.0.. call @IChessmaster 2100...........0.0....05. 35. DiHomework Helper—Wniing (grades 7-12) . . 32. 
Professional Extensions Earl Weaver Baseball .. ..... .. .... 29. Stone & Assoc. ... NCP (reqs. graph. brd.) 

(regs. Ventura Publisher)......0....00.. call Heroes ofthe Lance..... .....0...... 29. Algebra Plus (ages 13 toadult)... .. ... 27. 

XyQuest ... NCP I EMNG estar: ies. a:seeeearl i techaetereteee 35. BiMemory Master (ages 2 to 6) ........... 27. 
OXyWrite Ill Plus 3.54 w/Ala-Carte Menus .. 239. [Mavis Beacon Teaches Typing . .... 35. flMy Letters, Numbers,Words (2 fo 6)....... 25. 
mXyWnte lil Pius Network Server 3.54... . . 399. wSentinelWorlds .. .... |. . 39 WSecond Math (ages 710 16) ............ 27. 

Bard's Talell....... =... . 39. Sublogic ... NCP 

RECREATIONAL/EDUCATIONAL wGrandSlamBndge......... ..... .. 45. CJet 2.1 (requires EGA or CGA) : 
Infocom ... NCP DRSKS Moo d..< cae, sales oe e 
ee CP (reqs. graphics bra.) (Zork Thlogy . . . 33. OSan Francisco Star Scenery Disk. . . 18. 
Bubble Ghost. 0.06... eee ee 22. Microprose ... CP DiJapan Scenery Disk. . «6.6.66. 002 15. 
iMaan18 2. ict ene way cele aces - 29. DF-19 Stealth Fighter (requires CGA or EGA) . 39. DUpPenscope..... 0... we eee 19. 

BiHardball (baseball simulation) ........... 11. OF-15 Stnke Eagle (requres CGA)... .... 22. The Leaming Company cp 
Bilesidnve (daving samulation)............ 24 OGunship potires CGA orEGA)......... 32. Math Rabbit (ages 4 to 7)... . . B Per ns 26. 
Jack Nicklaus’ 18 Greatest Holes . ...... 29 ~=Microsoft . Reader Rabbit (ages 4t07)..... ... .. 26. 
MGrand Prix. se. oe ke ee ee ome 22. OFlight Shanain ad 0 (reqs. graphics brd.)... 35. BiWnter Rabbit (ages 6 to 72)..... 0 ....... 26. 

Rath & Inches (football simulation). ........ 22. Mindscape ... CP True BASIC, Inc. ... NCP 

Broderbund ... CP COON AOS et hehe cc lean eaR es special BKemeny/Kurtz MathSenes..... ....... 32. 
Where in the World is Carmen SanDiego? .. 25. BiBalance of Power 1990................ 30. XOR ... NCP 
Where in the USA is Carmen SanDiego?.... 25. OiBalance of Power... ..............00. 33. ONFL Challenge 2.0 crs. Sr sevice . 69. 
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For computing that’s faster 


Or help with disaster, 


You'd be hard pressed to find 


A source that was vaster. 


HARDWARE 


Manutacturer’a standard limited warranty 
period for items shown is listed after each 
company name. Some products In their line 
may have different warranty periods. 





PC Connection 
Hardware Special 
through February 28, 1989 


The New Microsoft Mouse 


Microsoft has built a better mouse with an 
all new look and feel. With over one milion 





Intel ... Syears 

2400B Modem (internal modem 

for IBM-PC/XT/AT) «0.0.6 ee 
2400B Modem 2 (internal modem for 
PS/2 Models 50/60/80) 
Inboard 386/PC wil Meg 
Inboard 386/PC 
Piggyback Card wi4 Meg 
Inboard 386/AT Ok (req. installation kit) . . 





AST Research ... 2 years Microsoft mice now in use, itis easy to see the Inboard Installation Kit (specify computer) neal 
VO Mini2 CISIP ... 6... eee $89. populanty of performance. Choose amongone | Above Board Plus 512k............ special 
SixPakPlus 64k C/S/P (upgrades to 576k) 129. of the following three software bundles with Above Board 2 Plus 512k........... special 
Advantage Premium 512k S/P(upgrades to ether a Bus or Senal/PS2 interface: Above Board Plus /0 512k ......... special 
1 Meg or 2 Meg w/Piggyback).......... call Connection Coprocessor 
Advantage 2-386 (for PS/2 Model 80) .... ca) | ° EasyCAD, atwodimensonal (FAX board plus) ............. 000. 769. 
RAMpage Plus 286 512k (for XT2B6/AT}. . 549. Optional 2400 Baud Modem for Connection 
RAMpage Plus MicroChannel 512k COPfOCESBOF oc 22 gy ee eee oe 229, 
(for PS/2 Models 50/60).. ........... 549. MATH COPROCESSORS 
Amdek ... 90 days 8087 (for IBM-PC & XT) ........0....... 
LaserDnve-1 (extemai CD-ROM Drive)... 629. 8087-2 (8 MHz, for PS/2 Models 25 & 30) = 
LaserDrive-2 (internal CD-ROM Dnve) ... 629. 80287 (for AT & XT286).. 6.02 149. 
Compucable ... 2 years 80287-8 (for 8 MHz 80286 machines) .... 219. 
2-Position switch box... 6.0... eee 29. 80287-10 (for PS/2 Models 50 & 60) .... . 259. 
3-Position switch box. ........00..... 39. 80387 (for 16 MHz PS/2 Model 80) ..... . 399. 
Cuasta ... 1year are Mee Te ... 459. 
Datasaver 400 Watt Kensington Microware ... 1 year 
(standby power backup unit for the AT)... 459. Masterpiece......0 0 0 .....0.00 0.000. 94. 
Curtla ... lifetime LQ-1050 pnnter (736 col, 264 cps, 24 pin) call Masterprece Plus............00 0.2... 109. 
ACCESSORIES LQ-2550 pnnter (736 col., 400 cps, 24 pin) call Key tronic ... 3 years 
Curls Clips C= os g oe See " LX-800 printer (80 col., 180 cps, 9 pin)... call 101 Keyboard..........0.......0.05. 99. 
Disk Holder DB-1 (holds 505'/4" disks). . Prnter-to-IBM cable (6 feet)... 6.66... 15. 101 Plus Keyboard (enhanced layout)... .. 99. 
3/2" Disk Holder DB-2 (holds up 40 disks) . e Everex ... 1 year Kraft ... Syears 
Pnnter Stand PS-1....0 0.0.0.2... 000. 1200 Baud Internal Modem............ 79.  Three-button Joystick .............. special 
Universal System StandSS-3... .. .... ie 2400 Baud Internal Modem........... 149. High Speed Joystick Adapter Card. .. special 
TOOT ee hei ssa eee ea 25. SthGenarstion ... 1 year Adapter Card/3-Button Joystick Bundle... . 49. 
CABLES Logical Connection 256k. ........... 479. KYE International ... lifetime 
Smartmodem-to-PC Cable EC-7 (9 feet)... 17. Logical Connection 512k............. 529. DynaMouse GM6+ (w/Dr. Halolil)....... 54, 
Printer-to-IBM cable EC-6 (9 feet)........ 17. Hayea ... 2years Logitech ... lifetime 
SURGE SUPPRESSORS Personal Modem 1200 (with Smartcam EZ; Series 2 Mouse (for PS/2 50/60/70/80)..... 65. 
Safestrip SP-3 (6 outlets; 1 year warranty)... 19. 1 yx wrty thru PC Connection) ......... 145. HIREZ Mouse (busonly).. ............ 89. 
Filtered SafeStrip SPF-3..... ......... 21. Smartmodem 1200................. 299. Mouse w/Paint Show (bus orsenal)....... 95. 
Diamond SP-1 (6 outlets)... 06.66.66. 29 Smartmodem 1200B (with Smartcom Ii).. 299. | Mouse w/LogiCAD (bus or serial)........ 119. 
Emerald SP:2? 0. atch eon tcuonte s 36. Smartmodem 1200B (hardware only).... 265. | CtearCase Mouse (sena/only)........... 99. 
Ruby SPF-2 Smartmodem 2400................. 449. ScanMan (hand held scanner) ......... 199. 
(6 outlets; EMI/RFI filtered; 6 ft cord)... ... 55. Smartmodem 2400B (with Smartcom Ii) . 449. Magnavox ... 2 years 
Ruby-Plus SPF-2 Plus Smartmodem 2400B (hardware only).... 419. 14” VGA Monitor (9CMO62)........... 389. 
(w/FAX & modem protection) ........... 69. Harcules ... 2years 14” VGA Monitor (9CMO82) . . .. 449. 
DCA ... Tyear Graphics CardPlus................. 189. VGA Adapter (QAV600)........... 249. 
Irma 2 Micro Channe! Network Card Plus (with TOPS DOS) .... 339. 14” Hr-Res EGA Monitor (9CMO53) ..... 369. 
(for PS/2 Models 50/60/70/80)......... 729 Microsoft ... 2 Years 
Irma 2 (3270 emulation board). ........ 729, 1 800/243 8088 Mach 20(f yr wrty) .. 0.60.02. eee 349. 
Epson ... 1 year ad = Disk+ Option (for Mach 20; 1 yr wrty,) ..... 69. 
We are an authorized Epson Service Center. Memory + Option (for Mach 20; 1 yr wrty,) 339. 
FX-850 (80 col., 264 cps, 9pin)......... call (ae PC Connection Mouse with Paintbrush (bus or serial)... special 
FX-1050 (136 col., 264 cps, 9pin)....... call eS 6 Mill Street 575M Mouse with Easy CAD (bus or serial)... special 
LQ-500 (80 col, 180 cps, 24 pin)... bed Martow, NH 03456 Mouse with Windows/286 
LQ-850 printer (80 col., 264 cps, 24 pin) .. SALES 603/446-7721 FAX 603/446-7791 (bus orserial).... 06.6.0 00. special 
For IBM Personal Computers exclusively. 
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So bring on the snow! 


And let those winds blow! 
Your hottest Connection’s 


MSC Technoiogies ... lifetime 

OmniMouse (senal only; 1 year warranty). . $57. 
PC Mouse II w/PC Paint+ (bus or senal) ... 89. 
PC Mouse II w/Autosketch (bus or seria) .. 105. 
NEC ... 2years 

Multisync II (800 x 560 max. resolution)... 599. 
NSiLogic ... 3 years 

Smart VGA (supports full VGA specs)... . . 239. 
Orchid Technologies ... 2 years 

Tiny Turbo 286 (accelerator board) ...... 289. 
ProDesigner VGA (800x600 VGA Mode) . . 319. 
RAMaquest Xtra 16/32 0k... ..... .. 339. 
PC Power & Cooling Systema ... 1 year 
REPLACEMENT POWER SUPPLIES 

Turbo Cool 150 (run 25°- 40° cooler) .... 129. 
Turbo Cool 250 (run 25° - 30° cooler). ... 169 
Silencer 150 (849% noise reduction) ...... 115. 
Silencer 200 (699 norse reduction). ..... 149 
Wibo. CoN 37S... 6 eee et 299 
PC Support Group owe 1 year 
Breakthrough 286 Accel. Board (8 MHz)... 299 
Breakthrough 286 Accel. Board (12 MHz)... 449. 


Practical Peripherals ... 5 years 
1200 Baud Internal Modem (w/ProComm). 69. 


1200 Baud External Modem (mini)... .... 79. 
Microbuffer Inline (per print buffer/32k) 135. 
2400 Baud Internal Modem........... 159 

2400 Baud External Modem . . 189. 
Princeton Graphica ... 1 year 

Ultrasync (supports CGA, EGA, VGA) ... 549 
Max15 Monochrome Monitor . 269. 
Safe Power Syatems ... 2 years 

Safe 250W (standby power backup)... . . 249 

Safe 425W (standby power backup)... . . 369. 


Toshiba ... 1 year 
P321SL printer (80 col., 216 cps, w/ractor) 529 
T1000 Laptop (80C88, 6.4 ibs., 5 hr. battery) call 


T1200 Laptop (80C86, 10 MHz, 20 Meg). . call 

T1200HB Laptop w/Backlit screen. . . Call 

T1200FB Laptop Dual Floppy System 

wiBacklit screen ........,0 6... 0.2.0. call 

T3200 Laptop (80286, 12 MHz, 40 Meg). . call 

T5100 (80386, 16 MHz, 40 Meg)........ call 

768k RAM CardforT1000. .......... 299. 

Video 7 ... 5 years 

VEGA Deluxe (supports 640x480) ...... 219, 

VEGA VGA (supports full VGA specs)... . 287. 

FastWrite VGA........00. 0.6 eae 379. 

VRAMIGA®. 8 an Sates nung ot 529. 
DRIVES 

Ailoy ... 1 year 

Tape System/2 (for PS/2 MicroChannel).. 299 

Retriever/40 (for IBM AT & compatibles)... 349. 

IOMEGA ... 1 year 

Dual 20 Meg Bernoulli Box (8”).... 1679. 





Stull PC in Marlow. 


20 Meg Cartrige (8”) . $82. 
20 Meg Tripak (8”)....... 244, 
Bernoulli II Single 20 Meg Internal (51/4") 767. 
Bernoulli | Dual 20 Meg External (5%4"). 1659. 


20 Meg cartndge (5%4") .....0. 1... 59. 
20 Meg Thpak(544"). 0... ee 169. 
PO 2 Cardtieir rn ik to. LAO 169. 


PC2B Card (bootable card for PC/XT/AT). 229. 
PC4 Card (for PS/2 Mode! 50/60/70/80). . 299. 
Mountain Computer ... 1 year 

40 Meg Internal Tape Drive (X7, AT or PS/2)379. 


40 Meg External Tape Dnve 

(XT, AT or PS/2) 0 thee 479. 
40 Meg External Tape Drive w/Power 

Supply (XT AT, or PS/2) . Beacaet Cree 569. 
Piua Development ... 2 years: 

Hardcard 20 Meg (49 ms) . . 549. 
Hardeard 40 Meg (28ms).... . 699. 


Passport (20 or 40 Meg removable ares) call 
Seagate ... 1 year 

FREE PCTV® Hard Drive installation Tape with 
the purchase of 20, 30 or 40 Meg Seagate 
drive for the IBM PC (not for AT). Specify Beta 
or VHS. 

20 Meg Internal Hard Drive ST225 


(w/controller and cables, 65 ms) ....... 299. 
30 Meg Internal Hard Drive ST238 
(w/controller and cables, 65ms) ....... 329. 


40 Meg Internal HD ST251 for AT(40 ms) . 399. 
40 Meg Internal HD $T251 for XT 


(w/controller and cables, 40 ms) ..... . 449 
40 Meg Internal HD $T251-1 for AT 

(ZO IAS) ss <b e s  : 449. 
80 Meg Internal HD ST4096 for AT 

(ZENS) al ipeameans ii. os ERS ons. pases 669. 
TEAC ... l1year 

PC, XT 360k Drive (51/4” half-height) . . 89. 
720k Drive (3'/" haif-height, specify XT 

OAT) sn-i RON eM cs nese 95. 
1.44 Meg Dnve for AT (31/2" haif-height, 
includes Bastech software utilities) ...... 119. 
Toshiba ... 1 year 

AT 360k Drive (5%4” halt-height)......... 89. 
AT 1.2 Meg Drive (5% "half-height) ...... 99. 


AT 1.44 Meg Drive (3%/2" half-height, includes 
Bastech software utilities) 1 


DISKS 


All disks have a lifetime warranty. 
51/4" DS/DD Diaks for PC & XT (360k) 


Fuji MD2D (10 disks per box)... . 2: 
Sony (10 disks per box) ........0.. 0... 12. 
Maxell MD2-D (10 disks per box) ........ 13. 
Verbatim Datalife (10 disks per box) ...... 13. 


51a” DS/High Density Disks for AT (7.2 Mee) 
Fuy! MD2HD (10 otsks per box) 


For IBM Personal Computers exclusively. 


Sony (10 disks per Dox)... 6.0.6... $23. 
Maxell MD2-HD (10 disks per box)....... 23. 
Verbatim Datalife (10 disks per box)... .. 22. 
32” DS/DD Diakettes (720k) 

Sony (10 disks per box) ....0.......... 19. 
Fuji (10 disks per box) ................ 19. 
Verbatim (10 disks perbox) .......... 19. 
Maxell (70 disks per box) 20. 


3¥2" DS/High-Denaity Diakettes (1.44 Meg) 


Sony (10 disks perbox).. =... 55. 
Fuji (70 disksperbox)..... 0. ..... 55. 
Verbatim (10 disks per box) . . .. 56. 
Maxell (70 disks per box)... . . 59. 
MISCELLANEOUS 

CompuServe 

CompuServe Information Service . . .. 24. 
Grolier's OnLine Encyclopedia .. . . 19. 
Cabiaa ... lifetima 

Smartmodem-te-AT cable (9 feet)........ 15. 
Parallel Printer cable (15 feet)... .. . a 19) 

OUR POLICY 


@ We accept VISA and MASTERCARD only 

@ Nosuscharge added for credit card orders 

@ Your card ts not charged until we ship. 

@ if we must ship a partial order, we never charge 
treight on the shipments) that complete the order (in 
the U.S,). 

© No sales tax 

®@ ANUS shipments insured, no additional charge 

e AEOTERO orders shipped 1st Class Mail, charged by 


weg) 

© Allow 1 week for personal and company checks to 
Clear 

@ COD max $1000. Cash, cashier's check, or money 


order 

®@ 120 day bmited warranty on all products ” 

@ To order, call us Monday through Fnday 9 00 to 9.00, 
or Saturday 9 00 to 5 30 You can call our business 
offices at 603/446-3383 Monday through Fnday 9°00 
to 5 30. 


SHIPPING 


Note: Accounts on net terms pay actual shipping 
Continental US: 


19. @ Formonttors, printers, Bernoull Boxes, com 


and hard drives, pay actual charges Cail for UPS 
2nd-Day & Next-Day. Air 

@ For all other items, add $3 per order to cover UPS 
Shipping. For such items, we automabcally use UPS 
2nd-Day-Air at no extra charge ff you are more than 2 
days from us by UPS ground. 

Hawaii: 

@ For montors, pnnters, Bernoull Boxes, and computers, 
actual UPS Blue charge will be added For ali other 
items, add $3 per order 
Alaska and outside Continentai US: 

© Call 603/446-3383 for information 
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PC pee a 


Revel without a Claus. 

n the festive town of Marlow, NH (pop. 557), the 

holiday spirit lasts long after Santa's packed it in for 

the year. In fact our sure-pawed mascots are already 
preparing for their annual Winter Carnival - a seasonal 
celebration featuring skating, sledding, sleigh rides and 
ice sculpture, This annual event certainly provides a 
welcome break from our usual winter sports, e.g. thawing 
frozen pipes, jump starting cars, putting out chimney 
fires, and skidding off the road into ten foot snow drifts. 


Breaking the mold. 

(Or, where's the P word?) 

Our more loyal and linguistically- 
inclined customers may have noticed 
that we've abandoned the “P” words 
in our headlines in favor of the “C” 
words. Because after five years of 
parading a profusion of P patter past 
PC pros on periodical pages, we 
perceived that perhaps they paled 
next to the possibilities and potential 








of creative constructions consisting of C words. 'Nough 
said. Rest assured, though, our letter-perfect mascots still 
stand (and occasionally sit, roll over, and do handstands) 
for everything true and noble in the microcomputer mail 
order marketplace. If you're looking for a single source for 
superior savings, sensational tech support, and specially 
speedy shipping, we're definitely your Connection. 


The ice mammal cometh. 

Wouldn't you like to wake up every moming to a vision of 
microcomputing’s most magnificent mammal? Well, now 
oot Sh eet a gl 


but heartwarming mascot, and is free 
to anyone who places an order of $500 
or more between now and March 31st. 

Just call 1-800/243-8088 or 
1-603/446-3383, M-F 9:00 to 9:00; 
Saturday to 5:30. if you're planning to 
visit please call ahead. 
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® DIGITAL FILM RECORDERS 


BELL & HOWELL QUINTAR CO. 
Color Digital Imager IV 


The Color Digital Imager IV (CDI-IV), at 
$3,995, is a large, rectangular desktop 
unit. The camera, a Minolta XG-1, fits 
easily into an inset front shelf and is pro- 
tected by a dark plastic cover. The CDI-IV 
is simple to assemble, thanks in large part 
to an excellent, well-illustrated manual. 
Technology-shy users will find that the ab- 
sence of either a video board (the CDI-IV 
requires a standard serial port) or controller 
software makes installation easier, al- 
though the unit does come with an optional 
screen capture and text-processing utility. 
The CDI-IV also features a small, sepa- 
rate module that holds up to four font car- 
tridges simultaneously. Although the CDI- 
IV sports only one hardware font, a Sigma 





A three-font pack option that includes a 
Helvetica and two Times Roman faces 
costs $450. 

Many functions that other film record- 
ers control through software are hard- 
wired into the CDI-IV. A series of buttons 
located conveniently on the front of the 
machine lets you tum on the power and re- 
set the recorder. An Expose button lets you 
take manual shots, and a thumb-wheel 
switch allows you to make up to seven 
copies of a slide. LED indicators, also lo- 
cated on the front panel, tell you when the 
power is on and when an error occurs. A 
second thumb-whcel switch inside the 
cover determines film type. 

The back of the recorder contains the 
serial port, another thumb-wheel toggle 
that sets serial port parameters, a switch 
that activates the diagnostic routine, and a 
port for an optional hi-res monitor. The hi- 


! 
PC FACT FILE 
Ball HowellQuarCon 


411 Amapola Ave. 
Torrance, CA 90501 
(800) 223-5231 
(213) 320-5700 (in Calif.) 
List Price: $3,995 with 35mm camera, Po- 
laroid pack film back for Type 669 instant 
color print film, Polaroid automatic proces- 
| sor system, font extension module, and one 
| font cartndge. 
| Requires: serial communication port (RS- 
232). 
In Short: The CDI-IV 1s a midrange film 
recorder that doesn't yield the sharpness of 
detail that you get from its more expensive 
peers, but does give good color quality and 
| the option to substitute a variety of hardware 
fonts. 
CIRCLE 670 ON READER SERVICE CARD 


Ts | 








res monitor lets you view the image that 
the machine is recording and allows you to 
use the CDI-I'V’s internal diagnostics sys- 
tem (more intensive than the switch-acti- 
vated diagnostics routine mentioned previ- 
ously), which tests such features as 
patterns, color levels, RAM, and font ex- 
tensions. 1 found the internal diagnostics 
system useful—it detected a loose fontcar- | 
tridge on the first go-around, and on the 
second told me which slot was occupied, 
and by what font. 

The CDI-IV can take advantage of all 
16 million colors available on most PCs, 
but how many of those colors it actually 
uses depends upon how many passes each 
filter makes as a graphic is processed. The 
simplest, and fastest, configuration will 
cause the machine to make one pass with 
each of its three filters, giving users access 
to the basic 16 colors. This is quite ade- 
quate for simple text and graphics images, 
it had no problem reproducing PC Labs’ 
TEXT} test file. (See our benchmark-test 
results for descriptions of the test files we 
used to evaluate the film recorders in these 
reviews.) However, more-sophisticated 
graphics will experience severe color dis- 
tortions, especially if they include difficult 
| effects such as color gradation. Our 





The Color Digital Imager IV is hardwired through its front-panel buttons to control many functions | GRAPH2 test file was reproduced with the 
that other film recorders manage through software. The CDI-IV also relies on hardware (in the 
form of font cartridges) to produce its best text images. 


right images in the wrong colors. 
You can easily remedy this by having 
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© At last! Transfer any image into your . 
favorite desktop publisher including 
Ventura Publisher, Aldus PageMaker, 
and Microsoft Word. 

* Convert text screens to graphics for 
use with reports, documents, or 
manuals quickly and easily. 

© Image detail remains sharp and 
clear when converting color images 
into black & white with support for iy 
up to 256 gray scales. 

© Refine and smooth edges for a look ! 
that seemed impossible before. 


These images were captured with 
Pizazz Plus, imported into Ventura 
Publisher and printed. 



















© For a print out that doesn’t look like 
it was created with a computer, make 
circles round and flowers soft with 
the smoothing feature. 

® Choose your own standard of mea- 
surement, whether it’s inches, milli- 
meters, or points, 

® Don't loose the detail when sizing 
your image up or down—Pizazz 
Plus preserves proper aspect ratio. 

® Select your print size and position 
on paper to .01”. 


7 


Pizazz Plus andl nee from an 
AT&T Truevision TARGA 16. 





© Deepen blues, enrich reds, and 
sharpen greens with on screen VGA 
256,000 level color adjustment. 
Color images are automatically con- 
verted to gray scales on screen. 

® Go from 4 color printing to 
full color printing with expanded 
printer capability. 

© Automatically convert text screens 
to graphics. 

© No more printer limitations—what 





you see on screen is what you'll get 
on paper. 


Pizazz Plus pnnted image from an 
IBM PS/2 VGA. 


Resolves Incompatibility 


* Connect with over 200 printers~ 
that's twice as many as most 
applications support. 

© Capture your screens for easy inter- 
change of popular program file for- 
mats such as Splash! by Spinnaker 
and Publisher's Paintbrush by Z-Soft. 

° Fully supports high performance 
image display boards such as the 
AT&T TARGA 16, AT&T ICB, 
and ATronics PIB. 

© Works with virtually all PC DOS 
applications. 


‘Poa Pius pitted ary 
IBM EGA. 





Pizazz Plus Compatible Hardware 


IBM PS/2: Moucts 25 and 30 {MCGA), and Models 50, 60, and 80 (VGA) 
IBM PC, XT, and AT Display Adapter Cards: ATI Techoologies’ EGA Wonder, ATronics 
Professional Image Board (PIB), AT&T Image Capture Board (ICB), Truevision TARGA: 16 
Hereules Color Card, Monochrome Graphics Card, IBM Enhanced Graphics Adapter (EGA), Color 
Graphics Adapter (CGA), Monochrome Display Adapter, NEC GB-1 Color Graphics Board, Para- 
dise AutoSwitch EGA, Plaotrenies PC + Colorplus Graphics Adapter, Quadram QuadEGA +, 
GuadEGA ProSyne. Quadcolor f, Quadcolor I STB Graphix Plus U1, Teemar Graphics Master, 
Tseng Laboratories EVA, EVA/480, Video-7 Vega ECA, Vega Deluxe, Vision Technologies 
Viston 16 EV-680 

VGA Compatible Adapter Cards: (ONLY Supported in IRM PS/2 VGA Compatible Modes) AST 
VGA, Compag VGA, Orchid Designer VGA, Paradise VGA Plus Card, Video-7 VEGA VGA 

AT&T 6300 Display Adapter Cards: Image Capture Board (ICB), Truevision TARGA 16, DEB 
PRINTERS: Adobe Systems PostScript. Alps ALQ200 (18 and 24 pin), ALQ300 118 and 24 

pin), P2400C (18 and 24 pin), AMT Office Printer, Amadex 96258, 9725, $7024, 
$7024C, AST TurboLaser/PS, AT&T 477, C. Itoh 1550 Prownter, 8510, 

85 10BPI, 8510SC, C-310 CXP. C-315 CXP. C-715A (LQ-1000), CalComp 
ColorMaster, ColorView 5912, PlotMaster, Canon A1210, PJ-1080A, Cen- 
tronies 250, 260, 358, 359, CIE LIPS 10, Citizen MSP-20, MSP. 25, Data- 
products 8000, 8001, 8002, 8010, 8011, 8012, 8020, 8021, 8022, 8050, 

8051, 8052, 8070, 8070 Ptus (IBM), 8070 Plus (P-Series), 8071, 8072, M- 

480, P-80, P-132, Diablo C150, Epson DFX-5000, EX-800, EX- 1000, FX- 

80, FX-85, FX-86e, FX-100, FX-185, FX-286, FX-286e, FX-850, FX- 

1050, GQ- 3500, GQ-3500 (1.5Mb), HS-80, JX-80, LQ-800, LQ-850, LQ- 

950, LQ-1000, LQ- 1050, LQ-1500, LQ-2500, LQ-2550, LX-80, LX-90, 
LX-800, MX- 80 wiGraftrax, MX-100 wiGraftrax, RX-80, RX-100, SQ-2000, 
Fujitsu DL2400, D1.2600, DL3300, DL3400, DotMax 24C, DPL24C, 


DX2100, DX2200, Genicom 1000 (Epson), 1000 (IBM), 3310, Hewlett : sa 


Packard LaserJet, LaserJet +, LaserJet Series Il, PainUet, ThinkJet 






(Epson MX-80 Mode}, IBM Color Jetpnnier, Graphics Printer. PC Color Dot Matrix, ProPrinter, 
ProPninter XL, Quietwnter 5201-002, IDS Micropnsm, Prism 80, Prism 132, Infoseribe 1200, 
JDL 850, NEC CP6, CP7, LC-800, P2200, PS, PSXL, P5200, P5300, P6, P7, POXL, Newbury 
Data OSP-2, OSP-3, Oasys LaserPro 810-R, Okidata Laserline 6, Microline 82, 83, 84, 92, 93, 
Microhine (Plug&Play) 82, 83, 84, 92, 93 Microline (IBM) 182, 192, 193, Microline 292, 293, 294, 
320, 321, Microtine (IBM) 292, 293, 294, 320, 321. 390, 391, 393, Okimate- 20, Panasonic KXP- 
1080: KXP-1091, KXP-109, KXP- 1092, KXP-1092t, KXP-1093, KXP-1524, KXP- 1592, Prin- 
tronix $7024, S7024C, QMS PS 800, PS 800 Plus, PS 800 []. Quadram Quadjet, QuadLaser, 
Qume LaserTEN Plus, Seikosha SPC-700, Star Micronics Delta-10/15, Gemim-]OX/15X, NX- 
10 (IBM), Radix: 10/15, SD-10/15 (IBM), SG- 10/15 (IBM), SR-10/15 (IBM), Tamdy (Radio Shack} 
CGP-220, Tektrooix 4693D, 4695, 4696, Toshiba P321, P321SL, P351, P3SIC, P351SX, 
PISO, P1351. Transtar 315. Xerox 4020, 


‘Supports Microsoft Windows V1.xx and V2.xx. Images courtesy of AT&T and Spinnaker 
Software, Pizazz Plus is nol copy protected. Memory resident program takes 
aslitleas 32K. CIRCLE 396 ON READER SERVICE CARD 


reste AQM* 


ORDER TOLL FREE NOW! 1-800-433-5201 
Call G08) 433. re ae 


Application Techniques, Inc. 
Park Drive, Pepperell, MA 01463 
prwtcs 5201 FAX 508-433-8466 
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the machine do three redraws of the graph- 
ic, separating each image into its red, 
green, and blue components. The in- 
creased density gives you access to 4,096 
different colors; it also slows down the ma- 
chine considerably, by the same factor of 
three. For example, while CDI-IV took 
only 25 minutes to reproduce GRAPH2 
with one pass, it took an hour and 14 min- 
utes using all 4,096 colors. The simple 
TEXTI file’s time was also nearly tripled, 
from I minute 34 seconds to 3 minutes 24 
seconds. This is where the hi-res ‘‘pre- 
view’’ monitor comes in handy: users pro- 
ducing any but the most basic graphics 
with the faster mode are advised to watch 
for color distortions that would make the 
more time-consuming process necessary. 

The CDI-IV’s final output was, for the 
most part, acceptable. But users should not 
expect the quality of output that they 
would get with more expensive recorders: 
even with the three passes, background 
color gradations were much less subtle 
than in higher-end machines we looked at 
in the following reviews. The recorder also 
had a problem with text, which was detec- 
tably jagged along the edges. This situa- 
tion was vastly improved when I substitut- 
ed CDI-IV’s hardware font—il not only 
produced a much smoother, professional 
finish but also took a full minute off the 
timing of the TEXTI file. 

Certainly, the CDI-IV doesn’t meet the 
standards of its more expensive peers. Us- 
ers should be prepared for a substantial 
wait on complex graphics, and they should 
use the hardware font cartridges to produce 
their text slides. But considering the num- 
ber of colors you can access and the gener- 
al quality of graphics images, the CDI-IV 
is a good buy at less than half the price of a 
Lasergraphics or Matrix film recorder. 
—Barbara Krasnoff 


GENERAL PARAMETRICS CORP. 
PhotoMetric 
. SlideMaker 


General Parametrics is probably best 
known for VideoShow, a self-contained 
piece of hardware that you can plug into a 
monitor to display a sequence of graphics 
images on screen as a desktop “‘slide 
show.’” The compatiy’s PhotoMetrie 
SlideMaker is a 4K-resolution film record- 








The $6,190 PhotoMetric SlideMaker works symbiotically with a companion product also from 
General Parametrics: the $4,595 VideoShow. Both benefit from widespread graphics software 
support and from display technology that includes a hi-res preview option. 


er with a midrange price of $6,190, includ- 
ing the required expansion board. As one 
might expect, it’s designed to be fully 
compatible with VideoShow, which is 
both its greatest strength and its greatest 
weakness. 

The strength lies primarily in the huge 
quantity of graphics software that supports 
VideoShow and therefore the PhotoMetnic 
SlideMaker. The current count of compati- 
ble packages stands at something over 40, 
according to General Parametrics. Anoth- 
er immediate advantage to anyone already 
owning a VideoShow unit: you can con- 
nect the SlideMaker directly to it and tum 
your VideoShow images into slides with- 
out the use of a computer. 

The StideMaker also benefits from the 
VideoShow display technology built into 
the ColorMetrie 20 Cand, whieh rans the 
SlideMaker. This lets you preview your 


graphics files on-screen at a resolution of 
2,000 by 500 even with a CGA monitor, 
though with a noticeable flicker. This 
gives you a more accurate representation 
than EGA resolution of how your pictures 
will look as high-resolution slides or pho- 
tos. The board can also display up to I ,000 
simultaneous colors if your picture files 
were created with a graphics package ca- 
pable of using this palette. (One package 
with this capability is General Parametrics’ 
own Picturelt, which unfortunately is 
quite limited in its other capabilities.) | 
The PhotoMetric SlideMaker relies a 
little too heavily on General Parametrics’ 
flagship product, however. Unless you | 
have a VideoShow hooked up to your 
computer, there’s no way you can send 
graphics files directly from a graphics | 
package to the film reeorder, And the | 
VideoShow’s $4,595 price tag makes it a 
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SHARP 
COOKIE. 





Smart, too. The desktop film recorder you've been 
waiting for. ProColor.® From Matrix. 

Super-sharp, artist-quality graphics on 35mm 
slides or Polaroid® instant prints. 

Millions of colors. For the most stunning presen- 
tations you've ever seen ... or shown. 

Compatiilty? Total. | -BQQ-852-B8533 


Mac IL IBM® PC In NY: 1-914-365-0190 
Popular graphics software. Pius every Matrix film 


recorder, thermal printer and presentation system. 
And if you've been printing on a laser printer ora plot- 
ter, you can output to a ProColor just as easily. 

All for about six grand. 

How do we doit? Easily. We've been at it along time. 
Ask anyone who uses our recorders. Such as Allstate. 
AT&T. Lotus Development Corp. And GM. 

They're pretty smart cookies themselves. 

Guess it takes one to know one. 


WHEN YOUR IMAGE IS ON THE LINE. 


Se Fee 
VP Ms 
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i7;* Performance Tests: 
oa Digital Film Recorders 


Each film recorder was connected to an IBM AT 
model 339 with a 30MB hard disk drive, a senal and 
@ parallel port, and a single 1.2MB high-density 
floppy disk drive. We used the Vega Video Seven 
EGA adapter card as the video interface to a NEC 
MuiltiSyne monitor. While soma of the film recorders 
used the standard IBM senal or parallel port to com- 
municata with the PC, others required installation of 
their own proprietary interface boards. 


Performance results will vary with the speed of a 
given film, and film type is critical for axposure time, 
tesolution, color output, and general slide quality. 
Wa chose to usé Kodak Ektachroma 100, as rec- 
ommended by most film recorder manufacturars. 


The processing and shooting times for each film 
tecorder were measured in seconds from the 
moment the imaging command was issued to 
Mirage until the photograph was taken—not until 
contro! of the keyboard returned, since some of tha 
film recorders buffer the information, retuming 
keyboard control before the picture Is complete. 

The test results reflect how long Mirage had to work 
to process the file and transfer it to the film recorder 
plus the time the film recorder required to take the 
picture. 


The Perfo 





nce Test images 


The four test files we 
used were TEXT1,a 
simple text image; 
TEXT2, a complex text 
image; GRAPH1, a 
simple graphics image; 
and GRAPH2, a complex 
graphics image. The files 
were in the .IMA format 
that Mirage uses. 








hese performance tests measure the time a film 
recorder takes to process and shoot four images of 
differing complexity. The images are intended to repre- 
sent the full spectrum of business presentation slides, 
from simple text to very complex graphics. 
Brilliant Images of New York designed and produced 
the slide images, providing us with both image data and 


TEXT1 test slide 
(file size = 6,142K) 


The results, measured in whole seconds, have not 
been compared with a specific film recorder 
because there is no standard within the film 
recorder industry. While all slides were shot with the 
same film under similar conditions, resolution is a 
factor that seriously effects output speed. Wa tested 
each film recorder at 2K since most people work in 
this resolution (a good compromise between 
optimal quality and maximal speed). Shooting at 4K 
will taka longer. 


The Polaroid PalettaPius boasts the best times with 
ail four slides primanly because of its imited output 
fesolution—a maximum of 640 dpi (dots per inch) 
honzontally. The image is photographed much 
faster than with any other film recorder but at a loss 
of resolution and quality. 


Bell & Howell's Color Digital Imager IV was second- 
fastest in producing the TEXT1 and GRAPH1 
images yet did not do as well with the complex 
images. 


The PhotoMetnc SlideMaker and the Lasergraphics 
Film Recorder are not directly supported by Mirage. 
However, Mirage does allow you to send an output 
file through a specified port to the fiim recorder. For 
these two recorders, the performance times were 
maasured from the moment the command was 
entered until the photograph was taken. 


TEXT2 test slide 
(file size = 13,850K) 








The PhotoMetric SlideMaker, whose images were 
shot In 4K, came In third in producing TEXT1 and 
GRAPH! slides. But it was tha slowest with the 
TEXT2 Image. The Lasergraphics Film Recorder 
finshed in the middla of the pack for TEXT1, 
TEXT2, and GRAPH? but had difficulty with 
GRAPH2; it was the second stowest in producing 
this slide 


Tha Montage FR1 performed consistently on the 
low end of the spectrum, with last-place showings 
for both GRAPH1 and GRAPH2 slides and second- 
to-last place for the other two images. 


At 2K resolution the Matrix PCR produced TEXT2 
and GRAPH2 slides faster than the competition and 
managed a midrange performance with TEXT1 and 
GRAPH. Its sibling recorder, the Matrix ProColor, 
was the slowest to TEXT1, and second to 
the last with GRAPH1. But it managed to come in 
third with both of the more complex images. 





GRAPH test slide 
{file size = 16,792K) 











TEXT1 Is a text file with no 
axceptional character fonts or 
shadings and a simple color paletta. 





The TEXT2 file 1s composed of a 
more complex text image on a 
gradated gray background with @ light 
blue gnd of honzontal lines. Gray 1s 
one of the more difficult hues of the 
entire color palette for e film recorder 
to reproduce and thus is a true test of 
a film recorder's color capabilities. 


PC MAGAZINE Se ona en nan er en 


The GRAPH1 image, representing a 
conventional business graph. 1s a 
multicolored bar chart with white 
numbers and letters for legends. The 
maroon background is shaded from 
dark to light Maroon, like gray. is one 
ol the more ditficuit colors for a film 
recorder to reproduce, especially 
when the color 1s gradated. 










professional-quality slides. It used a QCR film recorder and the 
Mirage graphics program. cS 
We chose Mirage, from Zenographics, as the graphical apptica- f 
tion interface for two practical reasons. Not only does it produce HI 
excellent graphics, it provides device drivers for most of the film 
recorders we tested. | 
) 
| 


Performance Times 
(Times given in seconds) 


TEXT1 TEXT2 GRAPH1 GRAPH2 










Color Digital Imager IV 1511 


PhotoMetric SlideMaker 


GRAPH#2 test slide 
(file size = 86,966K) 






GRAPH2 1s a complex assortment of 
images overlaid on each other, using 
more colors than the other image 
files, to take full advantage of the film 
recorder's color and resolution 
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Pe Performance Tests: 
q Digital Film Recorders 


Types of Distortion 


Distortion in an image is some- 
times hard to pinpoint. The eye 
moves around to take in 
Information—especially if the 
image is complex—and you may 
sense that something is wrong 
without knowing the precise 
cause. To limit the subjectivity 
Inherent in evaluating distortion, 
PC Labs developed a rigorous 
test procedure. 


















































A pin-cushion error bows the rectangle 

into a slightly convex or concave shape 

on the vertical or horizontal plane or both. _ 
required of a film recorder, the more a ag’ Sel 
likely it is to distort the image. 


Straight lines are the severest test of 
distortion because they clearly show 
any tendency to curve an image or 
stretch it out of square alignment. 
They also make it easy to measure 
the degree of distortion. 


We used 35mm ASA/ISO 100 
Ektachrome film, and the slides were 
processed and mounted at the same 
color lab. A Nikon Measure Scope 
connected to a Boeckeler Digital 
Microde X/Y Coordinate | 

(Mode! 1-815-1) was used to take 
measurements of the outermost 
rectangle and the cross in our test 
image. (The Nikon scope and the 
Boeckeler interpreter are accurate to 
one thousandth of an inch.) 
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FACT FILE 


PhotoMetric SlideMaker 
General Parametnes Corp 
1250 Ninth St. 
Berkeley, CA 94710 
(800) 556-1234 x234 

| (800) 441-2345 x234 (in Calif.) 

| List Price: $6,190 with ColorMetne 20 
Graphics Card; VideoShow, $4,595. 
Requires: 384K RAM (640K recommended 
for optimal performance), Iwo disk dnves, 
graphics card and monitor (CGA, EGA), one 
expansion slot, DOS 2. 1 or later. 
In Short: The PhotoMetric SlideMaker 1s 

| notable for its widespread software support 
and for letting you preview your slides ona 
CGA or EGA monitor at 2K resolution with 
| ,000 simultaneous colors. Unfortunately 

| the film recorder is difficult 10 use, poorly 

| documented, and doesn'tlet you send files | 

| 





directly from a graphics package to the re- 
corder. Software not copy protected. 
| CIRCLE 689 ON READER SERVICE CARD. | 


rather expensive add-on. 

Without VideoShow, producing photo- 
graphs from files created by a graphics 
package is a slow and annoying process. 
From within your graphics package you 
must convert the files to PhotoMetric for- 
mat and write them to disk. You then load 
the PhotoMetric program to call up the 
files and send them to the film recorder. 
It’s important to note that when you con- 
vert a file, it more than doubles in size. For 
example, our complex graphic test file, 
GRAPH2, is 86K in its native form. Once 
converted to PhotoMetric format, it grows 
to 220K. 

Rather than letting you summon any 
file with the correct extension, as most 
film recorders do, the PhotoMetric pro- 
gram doesn’t recognize files whose names 
aren’t included in a table of contents file. If 
the graphics package you use to convert 
your files to PhotoMetric format doesn’t 
update the table of contents file (Mirage, 
the package we used, didn’t), you’ll have 
to use a pure ASCII word processor to do it 
yourself—a procedure undocumented in 
the minimal manual that comes with the 
PhotoMetric Slide Maker. 

A major liability of both the PhotoMet- 
ric documentation and the controller pro- 
gram is that they assume you will be using 











| the VideoShow unit with the film recorder. 


For example, the program defaults assume 
you'll want to use a floppy disk for storing 
the pictures you wish to photograph, even 
if you’ve installed the program on a hard 
disk. This is because the easiest way to use 
VideoShow is to copy your picture files 
onto a floppy and insert it into the Video- 
Show unit’s floppy disk drive. If you 
choose to store your pictures in a hard disk 
subdirectory, you must copy the table of 
contents file into that directory from one of 
the program disks and then alter a setting in 
the configuration menu. The inadequate 
documentation of these points cost us sev- 
eral hours of frustration in getting the soft- 
ware to work properly . 

Once the PhotoMetric software is up 
and running, it offers some nice features. It 
gives you a menu listing of all the picture 
files included in the table of contents and 
lets you move the cursor to any file to pre- 
view it on-screen or photograph it. You 
can also mark any number of files to pho- 
tograph as a batch job and can shoot multi- 
ple copies of files. 

The PhotoMetric comes with a Pentax 
35mm camera that offers automatic load- 
ing and film advance features, but only 
manual rewinding. The Polaroid CB103 
pack film back, which exposes Type 669 
instant color print film, is also offered as a 
$298 option. 

Shooting your pictures at 4K resolution 
is a slow process, though we found that us- 
ing one of the PhotoMetric’s six built-in 
hardware fonts reduced the time it took to 
shoot our TEXTI file by about 25 percent. 
The output from the SlideMaker proved 
rather disappointing for a film recorder of- 
fering 4K resolution. The curves and diag- 
onal lines in text appeared surprisingly jag- 
ged. A number of often inexplicable 
inaccuracies also crept into the slides. The 
blue background of TEXTI came out as 
black, while the black box around the title 
was rendered as brown. The recorder did 
reproduce the maroon and gray back- 
grounds of GRAPH] and TEXT2 (two of 
the hardest colors to reproduce), but as 
several thick bands rather than as continu- 
ous gradations of color. The complex 
GRAPH2 came out fairly well, but some 
of its circles were reproduced as squares. 

The PhotoMetric SlideMaker’s main 
selling points are its widespread support 





among graphics packages and its high-res- 
olution on-screen preview capability. Un- 
fortunately, its inability to receive graphics 
files directly from a graphics package, its 
cumbersome controller software, and its 
poor documentation make it a real struggle 
to operate. —Robert Kendall 


LASERGRAPHICS INC. 
Lasergraphics Film 


Recorder 

The Lasergraphics Film Recorder (LFR), 
at $9,950, is a bit larger than most of its 
competitors—approximately 22 inches 
long, it takes up a good deal of room. But 
users won’t begrudge the desk space to a 
film recorder that packs a considerable 
punch. 

The LFR—which replaces the PFR, 
Lasergraphics’ previous entry in the film 
recorder market—uses a Rascol II control- 
ler board to rasterize the image produced 
by the computer and send it out to the film 
recorder via a high-speed parallel port. 
The board fits into a full-sized slot and 
comes loaded with a full megabyte of 
memory, adequate to handle PC Labs test 
files. Lasergraphics will add another 
megabyte of memory for $770, but users 
who need it would find it easy enough to 
install the extra chips themselves. 

The Rascol [l—and, by extension, the 
Lasergraphics LFR—is driven by aRAM- 


z 
ha FACT FILE 


Lasergraphics Film Recorder 
Lasergraphics Inc. 
17671 Cowan Ave. 
Irvine, CA 92714 
(7134) 660-9497 
List Price: $9,950 including Rascol II 
board, 35mm camera, software, and cables, 
$11,595 with Macintosh interface meluded. 
Optional add-on Macintosh interface, 
$1,795. 
Requires: 256K RAM, hard disk recom- 
mended. 
tn Short: In concert with a Rascol {1 con- 
troller board, the LFR 1s a flexthle, easy to 
operate machine that produces high quality 

| output. 
CIRCLE 668 ON READER SERVICE CARO 
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ve five stars to our 
12 bps modem and top- 
rated our 2400 bps modem. 


.» gave our 2400 their 


PE WORLD coveted “‘Best Buy’’ title. 


Registered Trademarks: OKIDATA, Oki America, Inc., 
Marque depasee de Oki America, Inc. 

Trademarks: PC Digest, National Software Testing 
Laboratones, Inc.; PC World, PC World Communi- 
cations, Inc, 





OKIDATA introduces a line 
of PC modems that run so cool 
they’re guaranteed for 5 years. 


Our new 1200, 2400 and 2400 Plus PC modems are 
built around a very simple fact: the cooler they run, 
the longer they last. 


That’s important in any modem, and it’s vital in the 
case of an internal board. That’s why we engineered 
a special chip that does the work of three ordinary 
chips. It also generates less heat—and consumes 50% 
less power—than the leading brand. Which is why we 
back our modems twice as long as they do. 


But reliability on the inside comes as no surprise when 
the OKIDATA name is on the outside. 


We have over a century of experience in telecommuni- 
cations all over the world. And you'll see it in everything 
we make, from tank-tough printers to award-winning 
PC modens to a full line of high-speed modems. 


To see our new ‘‘cool machines”’ in person, visit your 
OKIDATA dealer. Or call I-800-OKIDATA for the name 
of the dealer nearest you. 

CIRCLE 235 ON READER SERVICE CARD 


IDATA 


an OKI AMERICA company 
We put business on paper. 
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| PC MAGAZINE SLIDE SHOW: PICKS AND PANS 


hen film recorder companies talk 
about slide quality, they throw 
around numbers like 2K or 4K address- 
| able resolution and 100,000 or 16.7 mil- 
| lion colors. But numbers only hint at 
| quality. Film recorders with the same 
specs may produce slides that look dra- 
matically different, and even numerical- 
ly inferior recorders may deliver good 
slides. The truc test of quality is how the 
slides look in a real-life situation—pro- 
jected onto a white screen in a darkened 
room. Of course, this puts the emphasis 
on the viewer and makes quality a sub- 
jective issue. 

To test the seven film recorders in a 
realistic environment, we took the best 
simple-text (TEXT1), complex-text 
(TEXT2), simple-graphic (GRAPH1), 
and complex-graphic (GRAPH2) test 
slides produced by each film recorder 
and projected them onto a Da Lite Model 
1 matte white screen with a Kodak Ekta- 
graphic 111 ATS projector. The Kodak 
projector has a 4-inch lens and magnified 
the original slide images 30 times by dis- 
playing them at a distance of 20 feet. 
| Each slide was carefully removed from 
its original cardboard mount, cleaned, 
and put in a Westmount glass mount to 
prevent the image from being warped. 

We tried to smooth out the subjectiv- 
ity of our assessment by using cight peo- 
ple to judge the slides. The panel consist- 





ed of a graphics designer, a professional | 


photographer, and several editors and 
technical engineers. Our judges did not 
know which slides came from which film 
recorders, and the slides were in a differ- 
ent sequence for cach test 


resident program that must be loaded into 
memory prior to using the film recorder. 
Once there, it stays in the background, 
controlling factors such as input language, 
film type, color balance, plotter controls, 
default resolution, and calibration pat- 
tems. A separate program supplies a sim- 
ple options menu through which you can 
alter the film recorder’s defaults. 











pe Slide Show: Picks and Pans 


Product TEXT1 


Color Digital Imager IV =. 
PhotoMetric SlideMaker . 
Lasergraphics Film Recorder = 
Matrix PCR . 
Matrix ProColor 

Polaroid PalettePlus 

Montage FR1 


= eee = Excellent 
aes e Good 

= Fair 

s = Adequate 
_ = Fail 


The judges were instructed to look for 
the general sharpness and clarity of the 
images and the richness of color. In par- 
ticular, they were to check for jagged text 
edges, blurred text, color bleed at the 
edges of images, consistent color density 
and brightness, background banding, 
darkened comers or borders, and hori- 
zontal or vertical stretching of the im- 
ages. The slides produced by Brilliant 
Images, a professional service bureau us- 
ing the high-end QCR film recorder from 
Matrix, were used as a point of reference. 

Each judge graded the slides on a 
scale of 0 to 4. The eight scores for each 
slide were then averaged to give the final 
score listed in the table. By comparing 
the scores for the four different slides 
ponduced! by cach film moonder, you can 


The LFR unit itself contains no hard- 
ware switches and only two LEDs: a red 
light for error conditions and a green one 
that blinks slowly while the image is being 
exposed. (Impatient users would be well 
advised to keep track of the process of this 
or any film recorder, since a steady glow 
from the LED on some machines indicates 
that the machine is not in use and on others 





TEXT2 GRAPH! GRAPH2 


get a good idea of the recorders’ real 
quality. 

Overall, the panel judged the Matrix 
PCR, the Matrix ProColor, and the La- 
sergraphics Film Recorder the best units, 
each averaging 4 points on at least one 
test. The Montage FRI also fared well, 
averaging 3 points on all but the complex 
graphic image. The Polaroid PalettePlus 
and the PhotoMetric SlideMaker were 
consistently perceived as having the 
worst output of the group. While neither 
could handle the complex text image, 
both managed to accept the complex 
graphic image with some dignity. Bell & 
Howell's Color Digital Imager IV was 
judged adequate on all four slides, plac- 
ing it above the worst two film recorders 
‘oul far below the: top four 


that an image is being assembled.) 

The system comes with a standard 
35mm camera (either a Nikon N-2000, 
which came with the test machine, or a 
Pentax PT135) which slips into a triangu- 
lar slot at the front of the machine and is se- 
cured with a single clip. The Nikon N- 
2000 is simple to load—anybody who’s 
ever taken vacation pictures shouldn’t 
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How to 


project 
a sharper image. 





Polaroid introduces three new ways to create 
super high resolution 35mm slides or overhead 
transparencies right off your PC. In color. In 
house. In minutes. 


PalettePlus 

The PalettePlus Computer Slide Maker gives 
you everything you need to create presentation- 
quality instant color prints, instant or conven- 
tional 35mm slides, or overhead transparencies 
off your IBM PC, AT or XT. The distribution 
chart (Fig. 1) was reproduced by PalettePlus 
on Polaroid High Contrast PolaChrome Instant 
35mm Slide Film. 


Turbo Palette 


The new low cost Turbo 
Palette produces color 
prints, instant or conven- 
tional 35mm slides and 
overhead transparencies ‘ 
with an apparent resolution oor _d 
of 2000 x 1340 lines. It works -_— 
with the IBM AT, XT, PS/2, or any 
IBM compatible computer with a serial port. 
The pie chart (Fig. 2) was made using Turbo 





\] 


Palette and Polaroid Type 691 small format over- 


head transparency film. The product overview 
(Fig.3) was shot on new Polaroid Presentation 
Chrome conventional slide film. 


Bravo Computer 
Slide Maker 


The Bravo Computer Slide Maker creates 
super sharp color 35mm slides, with 2000, 
4000, or 8000 lines of addressable resolu- 
tion. It can be used with both IBM and Apple 
Macintosh PC's. The architectural model 


“Polaroid” and “PolaChrome”® © Polaroid 1988 
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(Fig. 4) was made with the Bravo Computer Slide 
Maker using new Polaroid Presentation Chrome 
conventional slide film. The logo design 
(Fig. 5) was reproduced on High Contrast 
PolaChrome Instant 35mm Slide Film. And 
the seminar invitation (Fig.6) has been gen- 
erated on Presentation Chrome. 

All of these Computer Slide Makers come 
with the Polaroid Good-as-Gold Guarantee— 
if youre not fully satisfied with your computer 
slide maker, you may return the system within 
90 days for a full ref'und—no questions. Ask 
your dealer for details. 

For more information or a demonstration, 

seam call 1-800-422-9001 ext. 402. For 
: quality, speed and simplicity in com- 
puter graphics presentations, no one 
else can help you project a sharper 
image A.S.A.P—As Soon As 
~ Polaroid instant images. 


“sti 
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More Computer For Less Cash 


Po ee 


Bentley 286/12 
Base Systern ...... 6 .$1095 


System includes: 

© AT*-compatible 80286 processor running 
at 12MHz or 6MHz 

© 0 wait states 

* IMB RAM 

© 5.25” 1.2MB floppy drive 

© Dual floppy/hard drive controller 

© 200-watt power supply 

® Keyboard 

Base System, plus: 

40MB Seagate” (28ms) .... $1525 


J0MB MiniScribe’ (28ms). .$1659 


AT 
Hard 


Drives 

© Low Price 

© High Qualily 

¢ High Performance 

¢ High-Capacity Storage 

© One-Year Limited Warranly 

40MB Seagate (28s) ... 

43MB MintScribe (25ms) ... 

7IMB MiniScribe (28ms) (Reg. $649)... $569 


Base System mo... 995 


© AT-compatible 80286 processor running at 
1OMHz or 6MHz 

© 512KB RAM (expandable to IMB) 

© 5.25” 1.2MB floppy drive 

© Dual floppy/hard drive controller 

© 200-watt power supply 

© Keyboard 


Base System, plus: 
40MB Scagate (28ms) .... $1419 


JOMB MiniScribe 28ms).. $1559 


Base System ......... $599 


© Turbo-charged XT°-compatible 8088 
processor running at IOMHz or 
4.77MHz switchable 

© 640KB RAM 

© 5.25” 360KB floppy drive 

© Floppy drive controller 

© 150-watt power supply 

© Keyboard 


Base System, plus: 
30MB MiniScribe (65ms) . . . $899 


40MB MiniScribe (ims) ... $959 


“<. Orchid TinvTurbo 286™ 


* 80287 eNsing 
speed Ca XT 
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Only ... $279 


Order Toll Free 347 


800-234-4442 


Customer Support: 512-250-8202 
A \ 
Mon.-Fri. 8a.m.-9pm. Sat. 9ami- Spm. 
Customer Support: Mon.-Fri. 9 a.m. ='S p.m. 


Computer Products 


1700 Still Meadow Cove Round Rock, Texas 78681 





® DIGITAL FILM RECORDERS 


The Lasergraphics Film Recorder test unit came with an easy-to-load Nikon camera—anybody 
who’ s ever taken vacation pictures should have no trouble using it. The recorder is also smart 
enough to alert users when film has run out during batched film exposures. 


have any trouble—and it advances auto- 
matically. And you needn't worry about 
running out of film at a crucial point during 
batched file exposures: if this occurs, the 
two LCDs will flash until you remove the 
film and reload the camera, at which point 
the LFR will automatically continue. 

One of the LFR’s major assets is its 
flexibility. The machine can accommodate 
a number of different hardware and soft- 
ware needs. For example, it works with 
several file languages, including the de- 
fault Lasergraphics Language, Hewlett- 
Patkard Graphics Language (HiPGL), 
Graphic Software Systems Computer 
Graphics Interface, VideoShow, and 


Targa image files. The LFR can be config- 
ured to an addressable resolution of either 
4K or 2K. With an optional interface, the 
LFR will support a Macintosh and a PC si- 
multaneously. 

The Lasergraphics system also offers a 
wide range of choices pertaining to output 
quality. Users can not only choose be- 
tween the 2K and 4K resolutions but can 
also specify one of two separate settings 
for Ektachrome ASA/ISO 100 film: 
“‘fast,”’ which uses 2 million colors, is in- 
cluded so that users can save time on less 
fmnportait images; and “fine,” whieh 
makes available the full range of 16 mil- 
lion colors. 











The fine and fast mode settings have 
limited use. In the PC Labs tests, it took | 
minute 30 seconds to produce the simplest 
text chart, TEXT1, in fast mode; in fine 
mode, it slowed to 2 minutes 10 seconds. 
However, I found that as the complexity of 
the image increased, the difference be- 
tween the two speeds decreased—the 
complex GRAPH2 file took 26 minutes 49 
seconds in fast mode and only 4 seconds 
more in fine mode. In addition there was, 
to my eye, no discernible qualitative dif- 
ference between the two. 

Once set in motion, the LFR goes about 
its business efficiently and: quickly, with 
little fuss or bother. It handled the files pro- 
duced by Mirage without a murmur, and 
the output was quite satisfactory. Colors 
reproduced well, although they seemed a 
bit muddy when compared with those of 
more expensive film recorders. Back- 
ground gradations were soft and evenly 
shaded, although banding was a bit more 


visible than in more expensive machines. I 
| had absolutely no complaints with the text: 


the lettering was precise and well-defined, 
with sharp edges and smooth curves. 

In May 1988, Lasergraphics touted its 
new LFR as the first to offer fast, board- 
room-quality output for under $10,000. 
Only a few months later it already had 
some rivals on the horizon. Nonetheless, 
this powerful and flexible machine is defi- | 
nitely still in the running. 

—Barbara Krasnoff 


MATRIX INSTRUMENTS INC. 


Matrix PCR 
The Matrix PCR is the most expensive of 
the lower-priced film recorders. It costs 
$13,790 or $14,290, depending on wheth- 
er you choose the MVP-PC or MVP-Star 
add-in board. Although these prices are 
several thousand dollars more than the 
PCR’s closest competitor, the numbers 
shouldn’t scare you. For the PCR’s rela- 
tively lofty price, you get superior resolu- 
tion and color in your slides—clearly the 
best of the film recorders reviewed here. 
The PCR is the only film recorder in the 
group that doesn’t perch on your desk. It 
stands 3 feet tall, on wheels, and has a 
Stightly angled contuol panel at the top, Tis- 
ing vertically above its rectangular body. 
But it takes up only a 14 square feet of 
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Think 
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Afford A 
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my 


PostScript 
Printer? 





For Just 


$195 


NOW YOU CAN 
Print PostScript 
Language 
Text and Graphics 
On «ANY Printer 





PostScript® Language 
Interpreter for the IBM PC 


Includes Drivers for: 

HP LaserJet, DeskJet, PaintJet; 
Canon LBP-8H, BubbleJet BJ 130; 
Epson LQ and FX; Toshiba 24-Pin; 

1BM ProPrinter, Quickwriter; NEC Pinwriter| 


igh Quality Scalable Outline Fonts Included 
GoScript - $195 - Includes 13 Fonts! 
GoScript Plus - $395 - Includes 35 Fonts! 


GoScript Software, 
the Low-Cost PostScript 
Language Printing Solution 


ORDER TODAY! 
Contact Your Local Dealer . 
or call the LaserGo Order Line 
(800) 451-0088 (outside Calif.) 


Exclusive European Distributors: 
Graphic Sciences Limited, Surrey, England 
TEL: (01) 940-9480; FAX: (01) 948-2851 


Cat Inc 








graphic slides—clearly the best of the film recorders reviewed here. It takes a big machine to get 
top performance: the PCR stands 3 feet tall and weighs 42 pounds. 






floor space. It’s a good thing that it rolls | diagonal screen face. The sheer size of this 
around, because it weighs 42 pounds. tube helps the PCR create very sharp text 
One of the reasons the PCR is so big is | and graphics. It operates at either 2K or 4K 
the size of its internal CRT. The tube is | resolution, which is software selectable. 
more than 13 inches long and has a 7-inch- Installing the board that controls the 


TEL: (619) 530-2400 
FAX: (619) 530-0099 


9235 Trade Place, Suite A, San Diego, CA 92126 
spans hes ee pegcrreeet oe rere ip Tenuate 
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@ DIGITAL FILM RECORDERS 


PCR can be a bit tricky. For starters, if you 
are putting the MVP-PC (Matrix Vector 

| Processor) board into a computer with 
640K of RAM, you first have to reduce the 
memory to 512K because the MVP-PC 
board requires the space in memory be- 
tween 512K and 640K for its operation. 
However, the MVP-Star board, which at 

| 12 MHz is a faster version of the 8-MHz 

| MVP-PC, does not use that 128K conven- 
tional memory space, thereby eliminating 
any memory conflicts. 

There are four sets of jumpers on the 
MVP boards. The factory settings are fine 
if you're using an IBM PC-XT or 100-per- 
cent compatible, but if you're using an 
IBM PC AT, a compatible, or an AT&T 
6300, you'll have to change the jumper 
settings using plastic connectors with a 
short wire between them. Once this is 
done, you have to install a plastic guide for 
the back end of the board and connect a 
short GPIB cable to its side. Because the 





"dak 
{income 
rings 


GPIB cable does not attach to the front end 
of the board and there is a nonremovable 
cover plate on the board, the cable has to 
loop over the other boards and out the ca- 
ble-cover-plate opening. The last thing to 


a The Matrix PCR’s 
only installation 
requirement is to plug 


in the cables. 


do is connect the GPIB cable to the inter- 
face cable connected to the PCR. 

The PCR itself requires virtually no in- 
stallation. The camera is bolted into place 
just below the control panel, pointed 





downward at the internal CRT. All you 
have to do is plug in the power cable and 
connect the 6-foot-long interface cable. 

The software installation is somewhat 
arcane, making the first interaction with 
the recorder that much more ungainly. Af- 
ter you choose to run in foreground or 
background mode, you go through a series 
of prompted questions, a number of which 
are very technical—dealing with the guts 
of computing in a way that few business 
users will understand. Thankfully, almost 
all of the default settings are right for the 
IBM PC AT that we used to test the ma- 
chine. The manual does a decent job of 
telling you which alternatives to pick with- 
out explaining such things as IRQ lines, bi- 
nary and hexadecimal, notation, or disk in- 
terleaving. 

I ran the PCR in background mode and 
controlled the imaging process from the 
Mirage graphics program, so I didn’t have 
to reconfigure the controller software. If 
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FACT FILE 





Matrix PCR 

Matnx Instruments Inc. 

| Ramland Rd. 

Orangeburg, NY 10962 

(800) 852-8533 

(914) 365-0190 (in N.Y.) 

List Price: $13,790 with MVP-PC graphics 
board; $14,290 with MVP-Star graphics 

| board. 

) Requires: 512K RAM, MVP board, 100 
percent XT or AT compatible with hard disk 
drive, DOS 2.1 or later. 

In Short: The PCR delivers the finest-quali- 
ty slides of any recorder under $15,000. It 
produces crisp images. smooth text, and 
bneght colors. However, the PCR suffers 
from tricky installation, arcane controller 
software, and a high price. Its performance 





results are unsurpassed fora filmrecorderin 


this price range. 
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you choose to run in foreground mode, 
you can handle extremely large files, but 
your images have to be in Matrix’s Scan 
Conversion Object Description Language 
(SCODL) before they can be shot. If 
you’re recording in background mode, the 
PCR driver in your graphics package does 
the conversion from its format to SCODL 
for you. 

In all, it takes somewhere between 40 
and 60 minutes to install the PCR—from 
the time you take it out of the box until it is 
ready to mun. 

The last bit of complication with the 
PCR came when | had to send the appro- 
priate switch files to the film recorder as 
part of the setup in Mirage. You must send 
two switch files: one selects 2K or 4K ad- 
dressable resolution, overriding the con- 
troller software configuration; the other is 
the compensation file for Kodak Ekta- 
chrome ASA/ISO 100 35mm slide film. 

Other switch files controlling the film 





recorder are sent as copy commands at the 
MVP subdirectory prompt. With them you 
can load the brightness and calibration ta- 
bles for Polaroid High-Contrast Pola- 
Chrome slide film, set large table sizes for 


= Creating a batch 
routine for the PCR 
makes sending switch 
files much easier. 


processing thick edges or complex images, 
or force an immediate calibration. Besides 
giving you great flexibility, the switch files 
let you run other output devices from the 
MVP board, such as the Matrix TT200 





AND START 
COOKING. 


Inboard™386/PC makes whatever create even bigger spreadsheets. 


software you run, run ten times faster. 


Thelntel Inboard 386/PC helps 
you work faster 


So you won't 
have to stop and 
wait while your 
computer recalcs 
a spreadsheet. It 
also supports up 


to 5 megabytes of memory so youcan And cook until done. 





Inboard is a trademark of Intel Conp.386is a trademark of Imel Corp © 1988 Intel Corp. 


And it comes with a five-year 


warranty from Intel, 
the company that 
developed the 386" 
chip. So why wait? 
Get our Inboard 


386/PC. intel 
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thermal transfer printer or the Hewlett- 
Packard LaserJet Plus. You can create a 
batch routine to make sending switch files 
much easier. 

Once all the configuration work is out 
of the way, the PCR operates in a very 
straightforward manner. The Pentax cam- 
era body included with the PCR is easy to 
load. After pulling the film across the cam- 
era so it lines up with the sprocket teeth, 
you close the camera and press the Func- 
tion and Select buttons on the control pan- 
el, one after the other. This automatically 
advances the film to the number-one frame 
position. 

The three buttons on the front panel of 
the PCR—Function, Select, and Reset— 
allow you to use some of the intemal func- 
tions without going to the software. For 
example, you can unload the film, enable 
the automatic calibration, set GPIB ad- 
dresses, or record certain test patterns. The 
Reset button resets the system and moves 





2K or 4K resolution. 


the colored glass lenses to the neutral posi- | 
tion. LED lights on the front panel tell you 
when the recorder is shooting a frame and 
which color lens is active, as well as indi- 
cating faults and errors. 


5 


= The slides the 
PCR produces are truly 
wonderful—in either 


The slides the PCR produces are truly 
wonderful—in either 2K or 4K resolution. 
The edges of images and text characters 
are sharp and clear, with only the slightest 
hint of roughness in curving forms in 2K. 





You can also see some faint banding in 
graded color backgrounds in 2K. In 4K 
these imperfections vanish. 

The speed of the PCR also changes 
when you move from 2K to 4K resolution. 
In 2K the recording is relatively fast-—our 
simple text slide, TEXT1 , took a little over 
2 minutes to expose. But in 4K this same 
slide took well over 7 minutes—a bit on 
the slow side. Our most complex slide, 
GRAPH2, showed less variance, taking 
about 15 minutes to record in 2K and about 
20% minutes in 4K. 

The colors in both resolution modes are 
evenly saturated, bright, and true. Part of 
the reason for the fine coloring is that the 
PCR recalibrates itself automatically on 
start-up, and reset, and after every five 
frames or 1 hour, whichever comes first. 
The PCR handles a color palette of more 
than 16 million colors and will print up to 
256 on a slide. 

Although the PCR is on wheels, it is 





DON'T JUST 
SIT THERE. 


t ee 
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very stable. Even when I jostled it severely 
and pushed it around during recording, the 
slides were unaffected. 

The PCR is not a snap to install and 
configure, and it’s expensive. But if your 


ea eee ee rd 


= No film recorder 


under $25,000 
can beat the Matrix 
PCR for quality. 


main concem is quality, there is none bet- 
ter—unless you’re willing to spend at least 
$25,000. Its images are crisp, its text is al- 
most perfectly smooth, and the colors are 
rich, pure, and bright. If you do a lot of for- 





mal presentations, this machine is an ex- 
cellent choice. —Henry Fersko-Weiss 


MATRIX INSTRUMENTS INC. 


Matrix ProColor 


The ProColor, which shipped in July 
1988, is the most junior member of the 
Matrix family of digital film recorders. Its 
price tag of $7,990 is about half that of its 
brother recorder, the PCR, and one-quar- 


ter that of the QCR. But like the other Ma- | 


trix recorders, the ProColor produces ex- 


| cellent slides—only somewhat less 


excellent than the PCR and at a tad slower 
speed. 

There is very little family resemblance 
between the ProColor and its brethren. It 
isn’t a floor model, as are the PCR and 
QCR. Instead, it is shaped like a micro- 
wave oven and is intended for the desktop. 
Since it takes up 20.5 inches by 14.7 inch- 
es, you’ll need a large desk. It also weighs 


DO 
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| Matrix ProColor 

| Matrix Instruments Inc. 
1 Ramland Rd. 
Orangeburg. NY 10962 
(800) 852-8533 
(914) 365-0190 (in N. Y.) 
List Price: $7,990 with MVP-PC graphics 
board; $8,490 with MVP-Star graphics 
board. Cables and software included. 
Requires; 512K RAM, MVP board, 100 
percent XT or AT compatible with hard disk 
drive, DOS 2.1 or later. 
In Short: The ProColor is the latest addition 
to the Matnx line of film recorders. Like the 
PCR, installation and software could be im- 

| proved, but they are offset by excellent re- 
sults. The ProColor produces very fine slide 
output in both 2K and 4K resolution. With 
good colors and clear text, it’s probably the 

| best value for its price range. 
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SOMETHING. 


The Intel Inboard 386/PC helps 
you work faster 


The next time your computer keeps 
you waiting, fill out this coupon. And 
find out how you can make whatever 


software you run, run 10 times faster. 
© 1988 Ime! Corporation. Inboard is a trademark of Intel Corporation. 





| Name 

| Title 

| Company. 
| Address 

: City/State/Zip 
| Phone 


Mail to- 
tntel Corp PCEO, BO, BOX 14070, PORTLAND, OR 97214-9958 


And if you really, really can’t wait, call us at 
1-800-538-3373. CIRCLE S17 ON READER SERVICE CARD 


ie Send me more information about the Inboard™ 386°C. | 


PC MAGAZINE aaa a 1989 


@ DIGITAL FILM RECORDERS 


THE MIRUS FILMPRINTER ADVANCES 
THE STATE OF THE ART 


1] digital film recorders operate with 
the same basic hardware: an internal 
CRT, a color wheel, a lens, and a cam- 
era. What distinguishes one from another 
is the imaging technology. Last October, 
however, Mirus Corp. introduced a film 


Pe Inside the Black Box: 


recorder with a new technological ap- 
proach: direct digital imaging. This gives 
the Mirus FilmPrinter digital control over 
the computer interface, dot positioning 
on the intemal CRT, and dot recording. It 
also promises rich, true colors across a 


ProColor vs. FilmPrinter Technology 


MAGAZINE 


m= Matrix ProColor 


palette of more than 16 million, and it of- 
fers an addressable resolution of 8K—the 
highest of any desktop model. 

The Macintosh version of the Film- 
Printer shipped first; a PC model is due 
out this quarter. Both should retail for 


The Matrix ProColor uses the conventional configura- 
tion associated with film recorders. The 35mm camera 
body is mounted in the front of the chamber that houses 
the color wheel and the CRT. The CAT provides resolu- 
tions of up to 4K on a 7-inch-diagonal screen. On the left 
and right sides of the unit are the logic boards and the 


The design of the Mirus FlimPrinter is very sleek 
and compact. Unilke the ProColor, it has a camera 
mounted on top of the unit yet Inside, keeping it hidden 
and protected. (Here we show the camera suspended 
in position but without the plate that normally secures it 
in place.) Because the camera is mounted on top with 


the lens pointing down, a mirror is used to reflect the 
Image from the CRT to the camera at 90 degrees. The 
CRT is a small, high-resolution 7-inch tube with a 2'/2- 
inch-diagonal screen. As shown in the detail shot, it 
uses a sliding color pane! rather than the conventional 
color wheel that most film recorders use . 


power supply. 





The Mirus FilmPrinter's 
sliding color panel 
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445 S. San Antonio Rd. 

Los Altos, CA 94022 

(800) 654-0808 

(415) 949-5544 (In Calif.) 

List Price: $5,895 (with MirusImage- 
DOS). Miruslmage Windows, $295. 
Requires: 512K RAM, parallel port. 
CIRCLE 683 ON READERSERVICECARD 


$5,895. An OEM version of the PC mod- 
el will be available from Polaroid first. 
The Polaroid machine, called the Bravo 
Computer Slide Maker, has a different 
outer skin and a slightly higher price: 
$5,995. (These preliminary prices are 
subject to change.) 

Although we could not see a produc- 
tion version of the FilmPrinter, we did 
test a late preproduction version. The 
color tables were still being worked on at 
the time, but the resolution was excel- 
lent—rivaling that of the best desktop 
film recorders on the market. Just before 
we went to press, Mirus shot our com- 
plex graphics test slide at its factory. The 
colors were evenly saturated and true to 
the original image at every resolution set- 
ting—indicating that the color tables had 
finally been perfected. 


HIGH RESOLUTION To getso many 
colors at such high resolution, the Film- 
Printer uses digital techniques to position 
the dots on a proprietary internal CRT. 
But what really distinguishes the Film- 
Printer is its dot-recording technique. An 
electron beam of constant intensity is di- 
rected at dots in a line to illuminate them. 
To create different colors (different in- 
tensities of light filtered through the color 
wheel), the electron beam is run across 
each line repeatedly. 

A fully saturated color on 35mm 





ASA/ISO 100 Ektachrome slide film re- 
quires the electron beam to make about 
300 passes of a line. By eliminating ana- 
log modulation of beam intensity, the 
FilmPrinter achieves a great deal of pre- 
cision in mapping colors. 

The downside of this approach is that 
it takes longer to record the image; the 
FilmPrinter is slow. By limiting the reso- 
lution, however, users have some control 
over the speed. The FilmPrinter offers 15 
different resolution selections, from 600 
dots per line up to 8K. The lower the res- 
olution, the faster the speed. The quality 
of the images is so good that a 2K setting 
produces slides equal to the 4K resolu- 
tion of some other recorders. For infor- 
mal presentations, even lower resolu- 
tions may be acceptable. 


SLEEK DESIGN The people at Mirus 
have also paid a lot of attention to the 
FilmPrinter’s packaging. The internal 
CRT is small, so the recorder’s box is 
only 19.1 inches wide, 8.5 inches deep, 
and 5.5 inches high. It weighs 16 
pounds. The camera is set into a well on 
the top of the recorder, along its width. 
Because the camera points downward, 
perpendicular to the internal CRT, a mir- 
ror reflects the image onto the film. The 
camera well is covered by a hinged plas- 
tic top, hiding the camera from view, so 
the recorder doesn’t look out of place on 
a corporate desktop. 

The menu-driven controller software 
for the FilmPrinter will come in Macin- 
tosh, DOS, and Microsoft Windows ver- 
sions. It will accept images in AutoCAD 
.DXF format, .CGM, HPGL, Lotus, and 
VideoShow .PIC format, and Zenogra- 
phics’ .ZGM. 

If the FilmPrinter’s production ver- 
sions deliver on all its promises, this 
could be a very important machine. It 
combines the widest possible range of 
colors with extremely high addressable 
resolution and a very competitive price. 
Look for it —Henry Fersko-Weiss 





38 pounds, so you’re not likely to be lifting 
it on and off your desk regularly—aunless 
you make it part of your exercise regimen. 

Like the PCR, the ProColor is con- 
trolled by the MVP board and software. 
So, also like the PCR, the installation and 
configuration are somewhat ‘‘techy”’ 
(read the PCR review for details). But the 
manual for the ProColor is much friendlier 
than that for the PCR. Its 46 pages are 
abundantly illustrated; it is clearly written 
and includes a list of error codes, a glossa- 
ry of terms, and an index. 

The ProColor comes standard with a 
35mm Pentax camera. The camera body is 
embedded in a metal plate, with a fixed 
lens on the other side. The plate fits into a 





= Although the ProColor 
is very new to the film 
recorder market, it can 
work with more than 

30 graphics programs. 


recessed area on the front panel and is se- 
cured with a ring clip that is easy to turn, 
although placed in a slightly awkward 
position—too close to the top of the cam- 
era. A short cable with a keyway connec- 
tor plugs into the front panel to complete 
the camera installation. 

The Polaroid 3 X 4 Instant Camera, 
costing an extra $1,095, also works with 
the ProColor. You can use it to proof pic- 
tures before making slides or to print hand- 
outs to accompany a slide presentation. 

On the front of the ProColor are three 
LED lights: Power, Busy, and Error. The 
yellow Busy light pulses very rapidly 
while a slide is being recorded. If you 
watch it carefully, you can tell when the 
color lenses change because the light goes 
out briefly and you can hear a clicking 
sound inside. The ProColor also uses a 
beeper to signal you for certain conditions. 
After start-up or reset, a “2 second beep 
tells you it’s ready to use. Four short beeps 
indicate the end of a recorded image, a 
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continuous series of short beeps tells you 
that the recorder is out of film, and a series 
of long, warbled beeps indicates an error. 
The slides produced by the ProColor 
are very good either in 2K or 4K resolu- 
tion. As with all film recorders that can 
shoot in both of these addressable resolu- 
tions, the difference is not dramatic. But 
the edges of text characters are somewhat 
fuzzier, border lines appear thicker, and 
there is more evidence of background 
banding when shooting the slides in 2K. 
Both 2K and 4K resolution modes pro- 
duce slides that are slightly less sharp than 
those from the PCR film recorder. The col- 
or in the ProColor slides is also quite good, 
with the colors recording very evenly. Al- 
though based on the same 16 million color 
palette and 256 colors per slide as the PCR, 
the ProColor renders slide colors that are 
slightly duller than those in the slides the 
PCR produces. 








The Matrix ProColor got a score of ‘‘Excellent’’ in the PC Magazine slide show competition on the 
simpler text and graphics images—not bad for the junior member of the Matrix family of recorders 
whose price of $7,990 is about half that of the Matrix PCR. 


One of the reasons for the differences 
between the PCR and ProColor is the inter- 
nal CRT—the tube in the ProColor is only 
about half as long. This makes it more dif- 
ficult to focus the beam of light accurately, 
and it leads to slightly larger pixels. 

The ProColor is also slower than the 
PCR—but not by a significant amount in 
many instances. The simplest text slide, 
TEXTI, showed the biggest difference in 
recording time in 2K resolution: the Pro- 
Color took 3.73 minutes and the PCR 2.17 
minutes. While the ProColor shot some of 
the slides in 4K resoltuion in almost exact- 
ly the same time, others were about 44 per- 
cent slower. Overall, the ProColor was a 
little slow with the simple images and fast 
with the complex images. 

Although the ProColor is very new to 
the film recorder market, it can work with 
more than 30 graphics programs because it 
uses the same board and controller soft- 


—Henry Fersko-Weiss 












ware as the PCR. It comes with Times and 
Triumvirate fonts in normal and bold 
types, which can be used instead of soft- 
ware fonts. As with the other film record- 
ers reviewed here, using hardware fonts 
makes recording that much faster. 

To add to all its fine features, the Pro- 
Color has a 1-year warranty—longer than 
any of its competitors. Given its $7,990 
Price tag and the high quality of its output, 
it may not be too long before it outsells the 
rest of the Matrix family of recorders. 















POLAROID CORP. 


Polaroid PalettePlus 


Polaroid ushered in a new era in home pho- 
tography when it realized that quick, 
cheap, and easy was more important to 
many people than high quality. It’s not sur- 
prising that it has had a good deal of suc- 
cess in bringing this same approach to 
computer-generated photography with the 
Polaroid Palette. Since its release in 1983, 
the Palette has garnered the support of 
more than 35 graphics packages, making it 
one of the most widely supported film re- 
corders on the market. The Polaroid Pal- 
ette—and its enhanced implementation, 
the Polaroid PalettePlus—produce lower- 
quality output than do other film recorders. 
But at $2,999, the price is lower too, mak- 
ing in-house computer-generated slides 
and prints a reality for those with limited 
budgets. 

A key element of the PalettePlus’s suc- 
cess is its simplicity. Connecting the ca- 
bles, installing the camera, and loading the 
film are straightforward processes. 
There’s even a setup demo disk that guides 
you through unpacking and setting up the 
equipment step by step, giving you on- 
screen illustrations of how to hook up all 
cables. This should help technophobes feel 
more at ease. The demo covers only the in- 
stallation of the 669 film camera (used to 
create self-developing prints and transpar- 
encies), though, and ignores the 35mm 
camera. 

The PalettePlus is an analog film re- 
corder and so works by intercepting the 
signal sent to your monitor and generating 
photographs from it. (It is the only analog 
film recorder we review here.) This means 
the resolution of your monitor limits the 
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YOUR FAVORITE KEYBOARD... 


GUARANTEED! 


25% SMALLER FOOTPRINT. 


a, re va ell 


r 
Kd 
I 
I 
R 
hi 
h 
q 
i 
i 
i 
i 
f 
ht 
i 
i 
4 
8 
4 
A 
W 
N 
N 
M 
j 
4 
u 
L 


That's right. Guaranteed. A Special Note from the 
Right off the bat, you're going to President of ZEOS International: 
pe pier do oa all that extra 8 Wiscloutorn year -_ 
space. Then you'll start typi , aS you p! OW, 
aa Se! rt "sie it. “i makes some of the ail ad a 
it sounds like we're excl t our puter systems around. We s Ou! Ss 
eulnaGaet The ZEOS/RS Keyboard, gies 


As soon as you get your new ZEOS/RS 
keyboard, sit down and plug it in. 

The first thing you'll notice is a lot of 
extra space on your desk. The ZEOS/RS 
(Reduced Size) keyboard is more than 25% 
smaller than regular 101 Enhanced key 
boards yet it features the standard key sizes 
and layout. 

Now start typing 


Can you believe it! That's what we're talk- 


ing about. 

If you don't agree this is the best feeling 
keyboard you've ever used, return it within 
30 days for a full refund. 

And that fantastic ZEOS Tactile/Click 
feel isn’t the only thing you'll notice. This 
keyboard is what speed typing is all about. 
Our new multi-key rollover feature can han- 
dle typing speeds in excess of 100 words 
per minute. 

You not only get the best keyboard made, 
but you also get that extra ZEOS value. Like 
an anti-static dust cover at no additional 
charge. Our famous ZEOS Full Year 
Warranty, toll free technical support and 
Expedited Replacement policy are yours too. 

Start enjoying your new ZEOS/RS key- 


board right away. Order yours now! 


Check These Features! 
# 25% smaller footprint than 
regular 101 Enhanced keyboards, yet 
standard key size and spacing. 
= Multi-key rollover every speed typist 


will love. 

« Superb Mechanical Tactile feel with 
the perfect “'Click:’ 

« Fully XT/AT and PS/2 compatible. 

8 30 day full money back guarantee and 
one year warranty. Anti-static dust 
cover induded at no additional charge. 





ORDER NOW TOLL FREE 
800-423-5891 
Open days, evenings and weekends. 
FAX Orders Dial: 612-633-2310 
In Minnesota Call: 612-633-4591 
MasterCard, VISA and C.0.D. 
530 5th Avenue NW, St. Paul, MN 55112 


Se habla Espanol. 


CIRCLE 723 ON READER SERVICE CARD 


Not too long ago we started to notice 
something. People who bought computers 
from us were calling back to order extra key- 
boards. We decided to call and find out why. 

These customers told us they love our 
computers (which we figured) but they love 
our keyboards too! They were actually going 
around replacing the keyboards on other 
brands of computers they already owned. 
They were switching everything to ZEOS 
keyboards! 

We figured other people might like to 
replace their old keyboards too. That’s why 
we ran this ad. 

Tam personally asking you to give this 
keyboard a try. If you don't like it, we'll refund 
every dime you paid. Guaranteed. 

Greg Herrick, President 
ZEOS International, Ltd. 





Please add $5.00 for shipping & hed Your ZEOS keyboard comes with the standard 6’ coiled cable. For an additional 10’ Gage meat (16' total) add $10.00. ZEOS keyboards use the standard 


Bese as do most compatibles. 
XT, AT and PS/2 are trader, of IBM Corporation. ieee c 


If you're not sure, contact your computer retailer. 


EOS is a publicly traded company, MPLS/ST PAUL 


youl 2 style connectors add $15.! 
hange without notice. Call for ‘Gains oa warranty details. Available in 12 languages, call to verify stock. 


DAZZLING PERFORMANCE. 





COMPLETE 12Miiz ‘286 
HARD DRIVE 


WITH 32MB 
ONLY $1395.00 


= 80286-12 CPU, 6/12 MHz Dual Speed, Keybd. Selectable. 
= Zero-Wait State DRAM, 512K expandable to 4MB on the 
motherboard (16MB System Total). 

= Fast 32MB Seagate 138R Hard Drive with auto-park, 
1.2MB Floppy Drive. 

« Ultra high speed Hard/Floppy controller. 1:1 interleave, 
800 KB/sec transfer rate. 

= High Res 12" Amber Display with Tilt and Swivel Base. 
Compatible graphics controller. EGA & VGA optional. 

= ZEOS Enhanced Keyboard, Pleasant Tactile/Click Feel. 
= Serial and Parallel Printer Ports. 

= Clock/Calendar with Battery Backup. 

= 6-16 and 2-8 bit expansion slots. 80287 support. 

= 5 Bay Case, Security Lock, LED indicators. 


ZEOS IS YOUR #1 VALUE... 

PC Magazine says “comparing the Zeos with a typical 
clone is a bit like comparing the Space Shuttle booster 
rocket with a helicopter rotor...If you're looking for one of 
the fastest rides around at a down-to-earth price, don't 
pass up the Zeos. Solid construction, flexible design, and 
escape-velocity performance make it a topflight choice” 


16MHz and 20MHz 
286 HARD DRIVE 


= 286/16—Complete 16MHz system with JMB RAM on 
board and High Speed 32MB Hard Drive. Faster than a 
386 16MHz when running 16-bit software! 

ONLY $1895.00 

= 286/20—At 20MHz, it’s the fastest. Complete with our 
32MB, 33ms Hard Drive and IMB RAM. This is what 
Dazzling Speed is all about. ONLY $2095.00 





DAZZLING PERFORMANCE. and prices are incredible. And our quality and per- 

INCREDIBLE PRICES. How is it possible? ce are second to none. 
Can you believe it? Yes, Because your ZEOS com- We don't just say it. We 

you can! puter comes to you factory _— guarantee it. That’s why 
We've proven it to thou- direct, fully assembled, your new ZEOS system 

sands and we would like to | burned-in and tested inour comes with a Full One Year 

prove it to you. ZEOS’ sys- own laboratories. Every Limited Warranty and our 

tems are sold complete, ready system is built to order. 30 day Full Refund Satis- 

to plug in and fly right out Custom built actually, right faction Guarantee. 

of the box. And the quality to your own specifications. So pick out your dream 


All prices and specificatiuns are subject to change withvut notice. Please call fur current details. Call for complete warranty details. 


INCREDIBLE — 


(20MHz add $500) 

Acknowledged worldwide as the highest performance 
value anywhere. Same great standard ZEOS features found 
on our other complete systems plus: 

= High speed Zero-Wait 64K SRAM CACHE 

® IMB of 32-bit RAM system expandable up to 16MB. 

= 64MB Seagate Hard Drive. 

= 80287 and 80387 optional. 

« Heavy Duty Vertical Case. 

Ask about our 25 & 33MHz systems. Now Shipping! 





COMPLETE I6MHz ‘386 DESKTOP 
WITH 32MB HARD DRIVE 


ONLY $2495.00 

(20MHz add $500) 

= High speed Zero-Wait 64K SRAM CACHE 

® Genuine 32-bit Intel 80386, 16 or 20MHz parts. 

= 1MBof RAM Expandable to 16MB. 

® 32MB, 33ms Hard Drive, 1.2MB floppy drive. 

® Ultra high speed Hard/Floppy controller. 1:1 interleave, 
800 KB/sec transfer rate! 

® High Res 12” Amber Display with Tilt and Swivel Base. 





Compatible graphics controller. 

® 101 Key ZEOS Tactile Click keyboard. 

2 endar wii e 5 ovew. sizsee ern y 

» 2-32, 4-16 and 2-8 bit ‘i — 

= 80287 and 80387 support. 

machine and order itnow — without drives, etc. ORDER NOW TOLL FREE 
with confidence. Dazzling =EGA/VGA Upgrades. 800-423-5891 
performance and incredible 14” EGA color monitor In Moms Call 612 633 4591 
prices await you. Guaran- with EGA card, add $495. ——_580.5th Ave. NW'St Pau MI g5112 
teed. Order now by calling 14” VGA system, add Masi 
800-423-5891, only $695 

Other ZEOS Options = High Capacity Drives. 

Include: Many other drives and op- 


= Basic Configurations: tions are available. Call Toll 
Call for prices on systems _ Free for details, 800-423-5891 
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ZEAS Intematwenal Lid. 2005th Avenue NW.St Paul, WN S512. ZEOS és a publicly (raded comparty, MPLS/ST PAUL Lacal OFC. 





WHEN IT SEEMS LIKE 


THERE'S NO WAY OUT... 


You need Currents. The remarkable 
new Personal Information Manager 
that will lead you out of the maze of 
facts and figures that clutter your 
world — into a position of total man- 
agement control. 


A program so flexible you can 
organize information more easily 





than ever before. With powerful data 
management facilities you can use 
to store and track data according to 
your specific needs. So you're never 
locked into anyone else's design. 


Advanced software technology that 
gives you — through multiple win- 
dows — the power to navigate 
through a maze of information. So 
you can analyze intricate patterns 
and relationships from fresh new 
perspectives. Or find precisely what 
you're looking for. Track people and 
projects in the format you define. 
Even generate strategies and plan 
viable new solutions based on past 
performance. 


An extraordinary range of interre- 
lated tasks you couldn't do on a 
personal computer before. Now 
performed with lightning speed and 
outstanding graphics. To make your 
job easier and more fun. And your 
time more productive. 
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An easy, time-saving, smart way out — 
into the interface of tomorrow. 
Currents. The amazing new Personal 
Information Manager that will lead 
you into the future. 


To order or for more information 

please call 201-530-4666. 

y JENSEN - JONES INC. 
Parkway 109 Office Center 


Newman Springs Road 
Red Bank, NJ 07701 


8 DIGITAL FILM RECORDERS 


The Polaroid PaletePlus offers a classic tradeoff: 


Ex & 


mM 


it produces slides of noticeably lower quality 


than the competition, but it does so much faster and ot o for lower cost. Another advantage is 
simplicity; setup and operotion ore straightforward ond easy. 


output resolution. The PalettePlus can fill 
in the areas between raster lines to increase 
the resolution on CGA systems to 640 by 
400, and it boosts the resolution on EGA 
systems to 640 by 700. But it still falls well 
short of the 2K or 4K horizontal resolu- 
tions standard with digital film recorders. 

With an EGA system, you're limited to 
16 colors in a single picture, although four 
different color palettes allow 72 available 
colors altogether. 

You can send images to the PalettePlus 
directly from your graphics package, se- 
lecting all options such as film type and ex- 
posure from within the package. Or you 
can use the controller software to call up 
graphics files saved to disk in the correct 
format. The program lets you preview the 





picture on-screen and alter the colors if you 
wish. You can also alter camera settings 
and then send files to the camera one at a 
time or in batches. 

If you should ever want film output 
from a graphics package that doesn’t sup- 
port the PalettePlus, you can turn to the 
memory-resident screen-grabber utility in- 
cluded with the film recorder. Once this 
utility is loaded in memory, you can start 
your graphics program (or any other type 
of software) and work with it normally. 
When you have a screen ready to save, a 
two-key combination calls up the screen- 
grabber menu. This lets you send the im- 
age to the PalettePlus, to your printer, orto 
a disk file. You can even edit each color in- 
dividually, with the changes shown imme- 


I 
Oe FILE 


Polaroid PalettePlus 
Polaroid Corp. 

Presentation Products Group 
575 Technology Sq. 








Cambridge, MA 02139 

(800) 225-1618 

List Price: $2.999 

Requires; 512K RAM, serial pont, graphics 
card, and monitor. 

In Short: The Polaroid PalettePlus cannot 
compete with high-resolution film recorders 
when it comes to output quality. But tts low 
price, easy-to-use design, and great Mexibilt- 
ty.make tt hard to beat tf high-quality output 
isn't your pnmary concem, Software not 


copy protected. 
CIRCLE 665 ON READER SERVICE CARD. 


diately on-screen. The resolution of any 
resulting photographs will be the same as 
that of your monitor. 

The PalettePlus comes with a pack film 
back for exposing Type 669 instant color 
print or Type 691 mini-overhead film for 
producing prints and transparencies and a 
35mm camera for creating slides. Neither 


| camera has a viewfinder, and the 35mm 


camera has to setting controls or film ad- 
vance button. This makes for less flexibili- 
ty but also means there’s no danger of in- 
advertently setting the camera controls 
incorrectly. However, the 35mm camera 
does have automatic film loading, advanc- 
ing, and rewinding. And switching from 
one camera to the other is quite a simple 
matter. Polaroid also offers an optional 
CB33 camera back for exposing AutoFilm 
Type 339 film for about $300. Type 339 
film self-develops in normal room light 
without any need for peeling or timing. 

You also get a Polaroid 35mm Power- 
Processor for developing Polaroid instant 
slide film and a Polaroid 35mm illuminat- 
ed slide mounter. This means that if you 
use the included PolaChrome slide film, 
you can go from graphics files on-disk to 
finished slides in a matter of min- 
utes—without the need for a professional 
developer. But, Polaroid admits that you 
should use Kodak’s Ektachrome ASA/ISO 
100 for best-quality output rather than its 
own PolaChrome film. 

As one might expect from a relatively 





PC MAGAZINE @ FEBRUARY 28,1989 
243 


@ DIGITAL FILM RECORDERS 


low-resolution film recorder such as the 
Polaroid PalettePlus, text and outlines of 
shapes tend to be jagged. The PalettePlus 
often compensates for its limited number 
of colors by resorting to fill patterns in- 
stead of solid colors. This gave the maroon 
background of our GRAPHI test slide a 
washed-out appearance and made much of 
GRAPH2 appear grainy. On the positive 
side, it reproduced shapes quite accurately 
and approximated the original colors fairly 
well within its limitations. It even gave a 
reasonable rendering of continuously gra- 
dated background colors. 

The Polaroid PalettePlus can’t compete 
with digital film recorders when it comes 
to output quality, but for ease of installa- 
tion and ease of use it can’t be beat. The 
huge number of graphics packages that 
support it, the screen-grabber program, 
and the equipment supplied for developing 
your own slides and prints offer certain ad- 
vantages. If price is a barrier and these 
things concem you more than high-quality 
output, then the PalettePlus may appeal to 
you.—Robert Kendall 


PRESENTATION TECHNOLOGIES 


Montage FR1 

Back in March 1986, Presentation Tech- 
nologies came out with its first film record- 
er for the PC: the ImageMaker. This ma- 
chine, which received sparkling reviews in 
several publications (including this one), 
produced sharp, high-quality text slides by 


PC 


rf 
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Montage FRI 

Presentation Technologies 

743 North Pastoria Ave. 

Sunnyvale, CA 94086 

(800) 345-7050 

(408) 749-1959 

List Price: $5,995, ($6,995 with 2MB RAM 
on Rascol [1 board). 

Requires: 256K, hard disk suggesied. 

In Short: Presentation Technologies’ new 
film recorder produces high-quality text and 
grapines slides that leave its older Image- 
Maker film recorder sitting in the dust. The 
Montage FR1 operates in both Apple Macin- 
tosh and IBM PC environments. 
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The $5,995 Montage FR1/ can take a Polaroid 339 instant camera. But for quality slides you' ll 
want a 35mm camera. You'llalso want the 2MB of extra memory that Presentation Technologies 
sells for an additional $1,000 if you plan to do very complex graphics. 


projecting a beam of light through charac- 
ters on a disklike ‘‘font cartridge.”” 

Times have changed, and although 
companies still need good text and simple 
graph charts, most are now expecting 
more flexibility for their dollars. In re- 
sponse to this new market, Presentation 
Technologies has added to its inventory 
the Montage FR1, at $5,995, a more con- 
ventional raster-based film recorder. 

The Montage FRI is a medium-sized, 
slick-looking unit. A front side-opening 
door hides the 35mm camera that comes 
mounted with the unit; there are instruc- 
tions for removing it if you want to replace 
it with a Polaroid 339 instant camera. On 
the right of the door are two LEDs: one 
green labeled On, and one red labeled 
Alert, which lights up only if there is a 
problem. The former blinks slowly during 
the 20-minute warm-up procedure, quick- 
ly during operation, and steadily when the 





machine is on but not in use. The unit 
comes with two helpful and well-illustrat- 
ed manuals, one each for the board and the 
recorder, making it very simple to get the 
machine up and running. 

The Montage FR] uses the same Laser- 
graphics Rascol II board as the LFR to in- 
terpret the graphic data and send it to the 
recorder via a high-speed parallel port. 
The board features the same software that 
Lasergraphics provides, including two 
controller programs. One program, specif- 
ically forthe Targa board, contains option- 
al fonts, and the other allows you to change 
several default options, including lan- 
guage, film type, color saturation, and the 
number of colors the recorder will use. 
(The ‘‘fast’’ option will use only 2 million 
colors, while the “‘fine’’ option will allow 
you to use the full range of 16 million.) Be- 
fore operating the recorder, you simply 
load the software into RAM, where it re- 





PC MAGAZINE @® FEBRUARY 28,1989 
244 


EDITOR’ S$ 
Coat O.L-CoE 


e Matrix ProColor 





The ProColor, from Matrix Instru- 
ments, manages to combine superi- | 
or quality output with a reasonable 
price and the longest warranty in the 
| industry—a formula that makes it 
the editor's choice. But two other 
film recorders, Lasergraphics’ LFR 
and Matrix’s PCR, were close con- 
tenders. Both of these recorders 
produced slightly better slides than 
the ProColor did, but they cost 
close to twice as much. Also, the 

LFR uses a proprietary imagirg 
language that isn’t as well support- 
ed by popular graphics programs. 

The ProColor offers a2K or 4K 
addressable resolution and a color 
palette of over 16 million colors. 
The slides it produces have sharp 
lines—with only a hint of the jaggies 
in angled lines—no blurring of text, 
| no banding, and evenly saturated, 
| intense colors. 

One of the main reasons for the 
ProColor’ s excellent quality is its 
7-inch (diagonal) internal CRT 
screen. However, this CRT size con- 
tributes to its fairly chunky desktop. 
size. 

Because Matrix uses the same 
MVP board and software for the 
ProColor thar it uses for its OCR 
and PCR recorders, more than 30 
graphics programs have drivers for 
the ProColor, making it one of most 
widely supported recorders avail- 
able. It is also well supported by dif- 
ferent levels of service contract and 
a l-year warranty. 

At acost of $7,990, the Pro- 
Color is quite appealing. 








mains invisible throughout the process of 
creating and outputting graphics to the film 
recorder. And like the LFR, the Montage 
FR] can support a Mac and an IBM PC si- 
multaneously. 

Presentation Technologies sends out 
the Rascol II board with half a megabyte of 


memory, adequate for most business 
slides. However, it does not suffice for 
more complex graphics; the unit choked 
on the PC Labs GRAPH2 test file, produc- 
ing a slide that was missing several ele- 
ments. Users who will be producing larg- 
er-sized files have the option of buying the 
system with up to 2MB of memory on the 
Rascol II board for an extra $1,000. Pre- 
sentation Technologies is also working on 
an addition to the software that will signal 
the user if there is not enough memory to 
produce the entire image. 

When you do have enough memory, 
the Montage FR! produces high-quality 
slides, though not quite as sharp as those 
produced by the LFR. Its timing was al- 
most identical to that of the LFR’s; the 
‘‘fine’’ graphics were only slightly slower 
than the ‘‘fast’’ on the complex slides, 
making ‘‘fast’’ worthwhile to use only if 
you want to save a couple of minutes pro- 
ducing a slide of your next bar graph. 

Presentation Technologies has not 
abandoned its first film recorder and is still 
selling the somewhat updated Image- 
Maker Plus. Unfortunately, the machine 
has not changed much since its introduc- 
tion 2 years ago: although it can produce 
high quality text slides using certain soft- 
ware packages (for example, the compa- 
ny’s own Jmagemate), it can handle only 
the most structured graphics and so is of 
very limited business use. 

We tested the ImageMaker Plus on the 
PC Labs simpler text file, TEXT], achiev- 
ing rather unpromising results: it took ap- 
proximately 40 minutes to process a badly 
colored TEXT] test file (the same file took 
the Montage FR] about 34 minutes), and 
it absolutely refused to handle either of the 
nontext files. 

It is certainly commendable when a 
company refuses to orphan a popular prod- 
uct. However, there may be few customers 
who will want to purchase the Image- 
Maker Plus for $4,995 when, for $1,000 
more, they can access the flexibility and 
power of the vastly superior Montage 
FR1.—Barbara Krasnoff 


Henry Fersko-Weiss is a frequent contrib- 
utor to PC Magazine. Barbara Krasnoff is 
a regular contributor to PC Magazine. 
Robert Kendall is a regular contributor to 
PC Magazine. 
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PostScript Users 


int It All! 


dBase, , 
Lotus 1-2-3, 
Pascal, BASIC, 
accounting software, 
and more... 


' t 
Trading Pos 
_— just $79 


o The ultimate 
PostScript 
printing utility 


Now Your PC Software 
Can Speak PostScript! 


Trading Post is an inexpensive software 
utility that will show your PC software 
how to run your PostScript printer! Now 
you can turn out everything from 
spreadsheets to database reports on your 
PostScript printer — in any style you'd 
like! 


It’s Simpie 
No switches! No emulations! Just print 
as you normally would. Trading Post 
lets you freely switch between software 
that supports PostScript and software 
that doesn’t. Trading Post handles the 
change for you — automaticatty! 


Pick a Font, Pick a Size! 
Trading Post gives you complete control 
over your page layout. Pick a small size 
for reports. Or turn the page sideways 
for ultra-wide spreadsheets. 


Unconditional Guarantee 
For only $79, you can rely on PostScript 
for all your printing needs. And. Trading 
Post comes with a 30-day money-back 
guarantee, toll-free technical support, 
and free two-day shipping. Try it at no 
risk. 


800-346-1353 


in California call 415-843-2234 


Re tx-)d (ele) [5 


“The Printing Enhancement People” 


3025 Buena Vista Way, Berkeley, Califorma 94708 
All trademarks belong to their respective owners 





CIRCLE 107 ON READER SERVICE CARD 


Some views on why the NEC MultiSyne 


There’s a lot more to the new MultiSyne’ 3D monitor from NEC 









than meets the eye. Because instead of making one monitor for each 


A, graphics board, we've devel- 


oped a monitor that enhances 





the performance of the modes on 
practically any board. 

With its new microprocessor-controlled digital tuning system, 
MultiSyne 8D can adjust to a given video standard with a precision 
matched only by a few high-end single-frequency monitors. 

Making it perfectly compatible with virtually all systems and 


boards. From 8514A, SuperVGA and Mac II to VGA, EGA, MDA and 


Computers and Communications 


3D is the new monitor standard. 


CGA. For an incredible maximum resolution of 1024 x 768. 

What’s more, MultiSync 3D is equally compatible with you and your 
workplace. There are upfront controls, for easier access. A" non- 
glare screen on a tilt-swivel base, for more comfortable viewing. And, 
as you can see, there’s even a full 360 degree design. 


The way we see it, MultiSyne 3D 





has dramatically raised the 


standards by which all other color monitors will be judged. 


PAtered tradomark of NEC Home Eleciromes 


__ For literature, call 1-800-826-2255. For technical details call NEC 


NEC 


Home Electronics (USA) Inc. 1-800-FONE-NEC. 


©1989 NEC Homme Elnctronce (USA) Inc 





buy. MultiSync” 2A. 






The first monitor that takes our award-win- 
ning multiple frequency technology and cus- 
tomizes it to ie needs of the VGA user. 

MultiSyne 2A is both affordable and uncompromised. And 
completely compatible with all VGA modes. In short, it performs 
brilliantly. But what’s equally important, it allows you to move 
effortlessly to the next major graphics standard: SuperVGA. 

All this in a monitor that gives you a 14” non-glare screen on 
a tilt-swivel base, for nearly 30% more viewing area than stan- 
dard 12" screens, and a new cabinet that’s not only functional but is 
designed to look as good from the back as it does from the front. 


MultiSync 2A. One super VGA monitor. 


VGA mode shown a1 220 X 200 


Computers and Communications 





introduces the best SuperVGA monitor you can 





buy. MultiSyne” 2A. 

The first monitor that takes our award-win- 
ning multiple frequency technology and customizes it to the needs 
of the SuperVGA user. MultiSync 2A senses the software you’re us- 
ing and makes the switch from a VGA monitor to SuperVGA, the 
new standard developed by NEC and recognized by VESA, the Video 
Electronics Standards Association. SuperVGA delivers a maximum 
resolution of 800 x 600, which is 56% higher than VGA. 

And since you’re most likely buying a board that goes beyond VGA, 
your monitor should too. For literature call 1-800-826-2255. For techni- 
cal details call NEC Home Electronics (USA) Inc. at 1-800-FONE-NEC. 


NEC 


_MultiSyne 2A. One SuperVGA monitor. 


TSS NEC rome Erwctrence (SAI me 
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Just one memory module solves supply, capacity 
and space problems with one megabit technology 





2MB to 8MB of hardware EMS memory in a single slot. 


here’s no waiting for this zero wait-state disk driver, a disk caching driver, a print spooler, 
expansion memory board. Using one meg- diagnostics and other utilities. 

abit DIP RAM elements, the JustRAM/ATZ . : 

is available now! On-board switches allow easy user selection of 


the I/O addresses used for expanded memory 
The densely populated JustRAM/ATZ packs from operation, the starting address for extended 


2MB to 8MB of RAM memory ina single AT“ slot. memory operation, capacity settings and backfill 
The low-profile design leaves adjacent slots free. options. 

Utilizing true hardware EMS expanded memory, A leading manufacturer of computer hardware 
the JustRAM/ATZ can outperform software emula- since 1969, MSC also builds MicroFrame 386™ 
tion of EMS by 80 to 1. Ask JustRAM Hardware EMS Memory motherboards, Connect™ 
before you buy; insist on Outperforms Software Emulation 80 to 1 serial port expansion boards 
hardware EMS memory. tn and other hardware to 


further enhance AT and 
PS/2* performance. 


Call or write today: 


1-800-525-7661 


addition to expanded mem- 
ory, JustRAM/ATZ may also 
be configured as extended 
memory, as backfill for con- 
ventional memory, or as a 
combination of the three 





types. GY Yoroiihic 
Standard software de- com. 

livered with the of 84 Inverness Circle East 

JustRAM/ATZ includes aC orspanson based ae nat segram deelonad to canola Englewood, CO 80112 USA 

LIM/EMS 4.0 expanded 8 lsrge database sort. The test was devised and conducted by (303) 790-7400 

memory driver, a RAM PC Magazins. (See "Expanded Memory Emulstors” March 31, 1987.) FAX: (303) 790-7118 


“JustRAM, MicroFrame and Connect are trademarks of Monohthic Systems Corporation CIRCLE 514 ON READER SERVICE CARD 
“°AT and PS/2 are trademerks of International Business Machines Corporation 





t PRODUCTIVITY 


@ UTILITIES # BOB FLANDERS 


FILE TRANSFERS 


FAST AND EASY 


Moving files between machines that lack a common disk format can present a formidable 
challenge. ZCOPY provides the answer with a versatile high-speed serial link. 





magine, if you will, that a brand-new | dem cable, as shown in Figure I. Note that | before the program is run. If ZCOPY is un- 
IBM PS/2 is sitting on your desk. All | unlike the DOS COPY command, | able to finda needed subdirectory, the pro- 
that 20-MHz 386 power is yours to | ZCOPY does not allow files to be renamed | gram will abort with the appropriate error 
command just as soon as you copy the files | as they are transferred. Further, unlike | message. 
over from your old AT. Reality breaks into | DOS’s XCOPY, the ZCOPY utility can- The easiest way to get acopy of ZCOPY 
your reverie, however, when you realize | not create subdirectories on the receiving | .COM is to download it from PC MagNet, 
that your PS/2 has no 5%-inch drive and | machine’s disk. Any subdirectory into | as explained in the accompanying sidebar 
your AT has no 34-inch drive. Just how | which files are to be transferred must exist | ‘“ZCOPY by Modem.” Since ZCOPY is 
do you transfer your data to the PS/2? itself the program you'll subsequently use 
Fortunately, this issue of PC Magazine to allow machines with incompatible disk 
has also reached your desk, bringing with formats to communicate with each other, 








it the ZCOPY utility. ZCOPY lets you | | UTILITIES separate downloads onto each machine 
transfer data directly between machines | | ZCOPY lets you move files easily will simplify setting things up. The sidebar 
through serial ports operating at high | | between different computers. “Transferring ZCOPY Without a Disk- 
speed. This eliminates the problems that | | ENVIRONMENTS ette’’ provides an alternative, however, in 
arise either when your computers lack a | | The ‘‘window procedure’ function is the form of a relatively short. DEBUG 
common medium or when the data files | | often the core of the PM program. script that will let you transfer ZCOPY via 
won’t fit on a medium that they do share. POWER PROGRAMMING serial ports. ZCOPY.ASM, the assembly 

As each file is transferred, it is checked | | Ray Duncan begins a series on file language source code, is printed later in 
for errors and its data is buffered and then | | management. this article. To create ZCOPY.COM from 
written to the receiving machine’s disk. | | SPREADSHEET CLINIC the ZCOPY.ASM source code requires 
ZCOPY monitors the number of data er- | | Macros that save a cell pointer’s use of a macro assembler (IBM or Micro- 
Tors it has to correct during the transfer, | | current position and retum to it. soft, Version 2 or later) and the following 
and if this gets too high, the program auto- | | USER-TO-USER commands: 


matically resets the sending and receiving | | Automatically track who boots your MASM ZCOPY; 





machines to the next lower speed. PC; how TYPE works with wildcards. LINK ZCOPY: 
ZCOPY supports filename wildcards | | POWER USER EXE2BIN ZCOPY ZCOPY.COM; 
and it can be set to skip, automatically | | Print footnotes in a different font and 
overwrite, or prompt the operator when a | | compressed type on a LaserJet. If you don’t have a macro assembler but 
same-named file exists on the receiving | | LANGUAGES want to keyboard the program yourself, 
machine. If a file is found that won’t fiton | | Dial a phone with BASIC anda ZCOPY.BAS, also printed here, will 
the recipient’s disk, ZCOPY can be set ei- | | modem; interpret function keys. automatically create ZCOPY.COM when 
ther to halt the program or to skip that file. PC TUTOR you run it in BASIC. Both the .ASM and 
In order to use ZCOPY, both your ma- | | Learn why the Abort option doesn’t BAS files for ZCOPY are also available 
chines must be reasonably IBM compati- | | work when accessing a floppy disk. for downloading from PC MagNet. 


ble and each must have at least one serial | | CONNECTIVITY CLINIC 

port. ZCOPY will work only with the | | Track NetWare log-ins and log-outs; an | | USING ZCOPY ZCOPY.COM must be 
COMI and COM2 ports. The two ma- | | easier way to use /-2-3 ona LAN. invoked (and must therefore reside where 
chines must be connected via a null-mo- DOS can find it) on both the sending and 
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‘w UTILITIES 


the receiving machines. Its full syntax is 


ZCOPY source (target) [/w]{/n)[/u][/o) 
(/ay(/pit/a} 


On the sending side the source is a filespec 
(filename, plus any needed drive and sub- 
directory information), and a target (cither 
COMI or COM2) must be specified. On 
the receiving side the source is a COM 
port, and no target (other than a directory 
path) may be specified. ZCOPY allows 30 
seconds (the default) for the two machines 
to connect with each other; the program 
aborts if a timeout occurs. Again by de- 
fault, the program prompts the operator for 
confirmation before overwriting a same- 
named file on the recciving machine. 
Transferred files retain their original date 
and time under the default conditions. 

The various optional command-line 
switches allow you to tailor ZCOPY's op- 
eration to your specific needs. The /w op- 
tion may be used on cither machine to in- 
struct that machine to wait indefinitely to 
connect rather than timeout at the end of 30 
seconds. If the /w switch is used, hitting 
Ctrl-Break tells the affected machine to 
stop waiting for the other node to come 
alive. 

ZCOPY initially tries to use a 115-kilo- 
bit-per-second transfer rate between ma- 
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he nuil-modem cable is simply two 

DB-25 connectors joined by a length 
of cable. It eliminates the need for a 
modem when connecting two computers 
directly. The wires for pins 2 and 3 are 
reversed from one connector to another. 
This allows each computer to send data 
on what It sees as pin 2 and receive data 
on what it sees as pin 3. 


Pin 7 (the ground) is wired directly from 
computer to computer. Pins 4, 5, and 8 
Request to send, Clear to send, Carrier 
detect) are wired together at each end, as 
are pins 6 and 20 (Data set ready and 
Data terminal ready). With these minor 
wiring arrangements, two PCs can com- 

|| municate directly without a modem. 








| 


chines. The speed is successively stepped 
down if necessary until the two machines 
can be successfully synchronized. This de- 
fault starting speed corresponds to a value 
of | for the /n switch. If you know that a 
particular machinc won’t work at such a 
high transfer rate, however, you can speci- 
fy a lower initial seeking speed by using 
other values for /n. The IBM PS/2 Model 
80, for example, has a maximum speed of 
57.6 kilobits per second, which is /2. The 
rates for /3 through /6 are, successively, 
38.4, 19.2, 9,600, and 4,800 kbps. Note 
that the /n switch, if used, must be used on 
the ZCOPY command line of both ma- 
chines. 

The /w and /n switches affect the send- 
ing and receiving machines before the con- 
nection is established. The other optional 
command-line switch changes after the 
connection and may be entered on the 


| ZCOPY command line of cither or both 


machincs (they're ORed together). For ex- 
ample. the command lines shown below 
(sending on the left, receiving on the right) 
are functionally identical: 


ZCOPY *.* COM1 /U /A 
ZCOPY *,* Coml /P 


ZCoPY CoM2 /P 
ZCOPY COM2 /U /A 


The /u (Update) switch is used to permit 
same-named files on the receiving ma- 


The Null-Modem Cable 


Connector 1 
Pin No. 





chine to be overwritten without the confir- 
mation prompt if the source file is newer 
than the destination file. To suppress the 
confirmation prompt on all files, regard- 
less of date, use the /o (Overwrite) switch 
option. 

The /a (Abort on Full) option stops the 
copying process immediately when the 
designation disk becomes full. (The de- 
fault condition simply skips that file and 
continues looking for a smaller one that 
will fit.) 

The /p (Pause) switch inserts a pause af- 
ter the connection between machines is 
made but before the transfer process be- 
gins. This is used to permit you to change a 
disk, for example. 

Finally, the /d (Date) parameter may be 
specified to cause the receiving machine to 
put its own current time-date stamp on files 
transferred to it rather than preserve their 
original dating. 


UNDERSTANDING ZCOPY ZCOPY 
is actually two separate programs in one 
complete package. The first program is run 
on the sending machine. which becomes 
the master node. The master sends re- 
quests to the slave node to execute various 
functions and subsequently looks for re- 
sponses from the slave that indicate the re- 


Connector 2 
Pin No. 


Ey — Transmit data a we data <-— 


Receive data—p 


Ey <— Receive data 
RTS 
cTs 
DSR 





) Figure 1: A nul/-inodem cable connects the serial ports of the sending and receiving machines when using the ZCOPY file-transfer utility. 
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sults of those functions. 

The second program in the package is 
run on the rectiving machine, which be- 
comes the slave. The slave machine waits 
for a request block that contains the func- 
tion the machine is supposed to execute. 


PRODUCTIVITY 


After executing the function, the result of | m Speed seeking 
the function is sent back to the master ma- | @ File send/receive with protocol 
chine. @ Error handling 


Although its implementation is some- 
what complicated, ZCOPY essentially 
performs four functions: 


B® Operator interface 
1 will discuss each of these functions in 
depth beginning with speed seeking. 


TRANSFERRING ZCOPY WITHOUT A DISKETTE 


ot having a common medium can 

inhibit the exchange of programs as 
well as data files. You might even find 
yourself in this bind with ZCOPY— 
the transfer program itself may be on a 
medium that cannot be read by your other 
machine. If this happens, here’s an alter- 
native: a DEBUG script that lets you 
transfer ZCOPY through the serial ports. 

(1) Connect the two machines togeth- 
er via the null-modem cable. You must 
know which communications ports you 
are using. 

(2) At each machine, set the commu- 
nications port to the same communica- 
tions parameters by using the mode com- 
mand 


MODE COM1:1209,N,8,1 
-or- 
MODE COM2:1209,N,8,1 


(3) On the machine to receive 
ZCOPY, enter the script in Figure A 
(without the semicoloned comments) in 
DEBUG. Note: This must be done before 
activating the sending machine. 

(4) On the machine to send ZCOPY, 
follow the steps in Figure B. 

ZCOPY is now on the receiver ma- 
chine.—Bob Flanders 


A>debug zcopy.com 
-rdx 

3:3£8 : 
-g =183 


A>COPY CON TMP.DBG 
n zcopy.com 

a 5008 
CALL 
MOV 


Build the debug script 

Name of the received program 
Assemble at a high address 

Get low character of count 

cl = low byte 

«. Get high character 

cx = length of program 

«. save it 

di -> output area for program 
Get program character 

Store it 

«. Loop until all received 

ex = length for write 

+. return to debug 

dx -> line status register 

al = lsr value 

q. any data available? 

a. no .. loop until ready 

ax -> data register 

get the character 

return w/al = character 

blank line to stop. the assembly 
set dx ... 

7<== Note: Use 3F8 for COM1, 2F8 for COM2 

3} start the program 

3; tell DEBUG where to write from 
3} «+ address 100 hex 

3 write out ZCOPY.COM 
e 
) 


5916 
CL,AL 
CALL 5016 
MOV CH,AL 
PUSH cx 
Mov DI, 9190 
CALL 5916 
STOSB 

LOOP 500E 

: POP cx 

INT 3 

ADD Dx, +85 
IN AL, DX 
TEST AL, @1 
JZ 5919 
SUB Dx, +85 
AL, DX 


We We we We We Te we Be Ne Te Te Me Ne Be Ne He Te Ne NO Te te Te Te 


». and back to DOS 
Z 3(or use F6 
A>debug <tmp.dbg 


Figure A: Enter this DEBUG script onto the machine that is receiving ZCOPY. Remember, this 
must be done before activating the sending machine. 


bring in zcopy 
setup the comm port 


<== Note: This would be 3F8 for COM1, 2F8 for COM2! 


call the self-transfer routine 


3; (38-48 seconds will pass here) 


AX=86CC BX=0800 
DS=1FE1 ES=1FE1 
1FE1:1353 cc 

“q 

A> 


CX=0000 DxX=083F8 
SS=1FE1 
INT 3 


SP=FFFE BP=0009 
IP=1353 


SI=1354 DI=9000 


CS=1FE1 NV UP EI PL NZ NA PO NC 


Figure 8: Enter the DEBUG script shown above on the machine to send ZCOPY. 
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From the advanced design stu 
dins of sunny Southern California 
comes anew version of super per 
formance. New breakthraughs in 
hghtweight matenals pive pedal 
pomping a technological twist 
New designs nn the hoards feature 
superlight aluminum alloys and 








sleek contours that nval those of 
an exoUc Italian sports car. 

Of course the bigh performance 
tider needs the npht equipment 
Advances in rugged yel lipht 
weight clothing have resulted in 
windproof pear thal offers an in 
credible depree of functionality 
catbon skins. The rough angular | with a minimum weight penalty 
shapes of traditinnal bike frames. | New breathable fabnes in a vast 


pedals and gears are giving way ta | atray of colnrs allow you (Cont ) 


Jur pettormance, what 
ever your destneton 


Performance Art. 


V-RAM VGA. The art of 
high-performance desktop 
publishing. 

When it comes to the high- 
resolution and raw speed demanded 
by today’s professional desktop 
publishers, one VGA board aan 
outperforms the rest. V-RAM VGA 
from Video Seven. 


The Art of Clarity. 

V-RAM VGA makes an art of 
outshining standard VGA on every 
front. It delivers super-crisp reso- 
ions up to 1024 x 768 in four 
colors, or 640 x 400 with 256 colors. 
Add our 256K upgrade to capture 
16 colors at 1024 x 768, and get a 





d and wnremistered trademarks of the compan 


flicker-free, non-interlaced picture. 
Or draw an amazing 256 colors at 
800 x 600. Either way, you'll achieve 
performance that rivals professional 
systems costing thousands more. 


The Art of Speed. 

You haven't a spare nanosecond 
to wait for your card to update the 
screen. So we made V-RAM VGA the 
fastest you can buy—up to fourtimes 


faster than standard VGA boards. 


The Art of Compatibility. 
V-RAM VGA is 100% register- 
level compatible with IBM VGA. 
And guaranteed 100% compatible 
with all your current and future 
VGA software. Including OS/2. 


ted V RAM Yt IGA, Video Seven, Inc. Microsoft Corporati 


hang ifications weth Benchr 


IBM . enatic 


We've made an art of service, 
too. Buy V-RAM VGA and you'll get 
free technical support and a full 
five-year warranty. 

See your dealer today, to expe- 
rience the art of professional pub- 
tein Andtakea pub hters arper, 
faster look at your wor! 


4 \ 


perce EVEN 


46335 Landing Parkway, Fremont, CA 94538, (415) 656-7800. 
CIRCLE is ON READER SERVICE CARD 
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PRODUCTIVITY 


® UTILITIES 


Jed eee nn nn en wee eee een eee e meee een nnneen es nee-----=: we eeemne a seeee----- n= 


3 ZCoryY - Trensfer files vie the Com port. syntex is etx address besed on dats len 


EQu 6 


ft een nn nn en re ee enn nen e ewe new en seme en teen ee emeen—eeeneeneoe= 
CBEG SEGMENT PARA PUBLIC ’CODE’ 
ASSUME CBS:CSEG, DS:CBEG, ES:CBEG, S5:CSEG 
106H 
START? BEGINNING $ go to start of program 
ECXFEH 3 trensfer self 


stx + cre + len + etx 
structure for DoB “find matching* call 

OTA EQu oon dte offset 
OTA_ATTR EQu BYTE PTR DTAt21 file attribute 
OTA_TIME Equ WORD PTR DTA_ATTR+1 file time 
OTA_DATE EQu WORD PTR DTA_TIME+2 file date 

PTR 

PTR 


7 DTA_LSIE EQU WORD DTA_DATE+2 file lew of size 
COPYRIGRT “BCOPY 1.0 (c) Copyright 1989 Ziff communicetions Co.* DTA HBIZ DTA“LSIZ+2 file new of size 


13,18, "PC Magazine ~,254,° Sob Plenders=,13,10,°S*, 26 Eau Wore 


OTA_NAME EQu BYTE PTR DTA_HSIB+2 file oame of file 

DTA_LEN EQU DTA_NAME+15-DTA length of dta find entry 

. 3 messages to user 

offset of low word PARMERR DB “Usege: BcoPY source (terget} (/w}(/u}(/o}t/all/pi(/d}" 


BIOS_DATA 4ou 
TIMER_LOW WORD PTR 6CH 
TIMEH_H1 WORD PTR 6EH 


LsH 5 Isr register offset 
LSR_DRDY 90900001 dete ready ce coo isucea pathla’ copy 


3 bios data segment 
3 
: 
3 
3 
Ese OHH 10a Te RUPSECSE: HADDIH DB "Invalid directory.",13,1 
3 
3 
3 
3 


eee bigh word DB =. 13,18,°/w-wait*",13,10,°/u-newer files only*,13,19 
3 


Tenens pari tys error: PILERR pe "Ho files s ° 
pecified.”,13,1 
ten ae {renin gKerror t PILEROPEN DB *unable to create, skipping.*, 13,18, 'S° 
P INVPIL o8 "Invelid fileoame.*,13,19,'$’ 


LSR_THRE transmit bolding reg empty e 
toe : Seianie ste egiocar ener | SUSTVAE BR BLGR OL ec agigesgny etait 


LSH_ERR LSH_ FRN¢LSH PRTY+LSH OHNUN 3 error conditions a ° 
LCR_SETUP aoes at = set @ bits, no parity, 2 stop Lae eed sueigncing cc ceciatass st Mt 

‘ ee", 
eee Scrrceace orate” bit FILEXISTS "s exists. Overvrite?*,13,18,°$* 
HCR_OUT2 090010008 out2 cootrel bit rooesg He skipped.", 23, 10, 7S" 
16259 20H 8259 cootrol register eddr ALTING @ key to continue ..°,13,10,°S 
EOI 20H 8259 end of interrupt command SAUTE ONNERL z 7 
16259H 21H 6259 mesk register een Aer yt done. 
PLG 6 system operation fleg TRYING 23. © 
PLGH 8oH receiver mode : 


SPDERROR 
oe au cot ete BPDSET “Link esteblished.~,13,18,°$° 


FLGD 20H fa set current date NOTUP 1 other node not detected.*,13,19,°$' 
FLGA iH a abort on fu Cay 
FLGP ean tp pause for diskette S_LErT ‘sh blocks left. 213,75" 
FLGW R wait forever for other system 
FLG_SET O7EH flag mask on flg set BEGINAING MEAN i # start of program 
FLGT ] second flag ree BET. COPYHIGHT. 
ret ar system ent eErupes: init’d 218 
PIGIO HW output e@ is open 
FLG1B 20R bresk requested ah tate arta 
FLG1B lon shutdown sent ok RBUP RPTH, 9X 
XBUP_LTS DW a left to s RBUPGPTR, BX 
XBUFL EQu 4000H buffer length Bx Baur. 
XBUP_WL EQu XBUPL-WBUPL-1 write whsn over this velue RBUP HI, BX 
10_LEN EQu 512 BBUF? BX 
XBUF_RBL EQqu {XBUPL/IO_LEN)*IO_LEN number of bytes to reed Bx, SBUFL 
ERHOHS DW 8 errors so far WBUF, BX 
MAX_ERROHB = EQU 3 max retries before resync 8x, WBUFL 
SYNC_BYTE EQU BOR first byte to sync on XBUP 8x 
SYNC_END £QU O4R end of syoc bytes XBUF PTR ex 
SYNC_LEN EQu 128 Bx, XBUFL 
SYNC_INC EQu 12 EDIR, BX 
cHc_VAL 5QU 61021n 3 value for CRC Au, 198 
FNDOP OB 4ER 3 find first/find next op 21 
3 Note: ** ZCPARM requires PARM_TBL to be in “OUDAPH" order EORV, AL 
PARM_TOL DB *OUDAPW* parameter specifications BY, BOIR 
ARG1 ow r) pointer to argl SYTE PTR (Br) 
ARG2 Dw ry pointer to erg2 BI : 
WAIT_COUNT DW a timer tick counter pL, DL 
TIME_COUNT DW 8 timer ine amount AN, 478 
con_STH DA =con* com definition 21H 
BAUD CNTR DB J baud rete counter SBCPARN 
BAUD_TABLE DB 2,°125k $°,2,°S7.6k$", 3,738. 4k$",6,°19.2kS",12,°9608 $° BciRIT 

DB 24,°4000 $* BCSPEED 
LSH_VAL os @ ler value efter interrupt FLG, PLGR 
LSH_NEW DB a isr valus is new flag MALNRCV 
BEND_BLKNO DW @ next block oumber to send AL, SET_FLG 

8 
° 


bx -> start of buffer spece 
set offset of the receive buffer 
«+ for receive 
oe and get 
bx -> start of send buffer 
e+ seve for iot hendler 
set offset of the send buffer 
bx => start of work buffer 
of the work buffer 
to file build buffer 
set pointer to buffer 
es @nd write pointer 
b otry directory arsa 
«+ save pointer 
eh = get current drive 
al = current drive 
save entry drive 
si -> current directory ares 
start with backslesh 
-> next byte 
= dafeult drive 
= get curreot dir 
seve in aree 
t up parame: 
init interrupts 
setup transfer speed 
Q. receiver? 
A. yes .. rev 
al = set flags command 
si -> flegs byte 
«- len to send 
-- send set flags 
bx = wait_count 
Q. 
Ae 
Q. 
A. no .. continue 
dx -> error measege 
ee Gie of old age 
seve flags 
Q. pause before starting? 
A. nO 4. wait 
di -> waiting prompt 
ee weit for response 
nd the filss requested 


RCV_BLEWO 0 OW next block to receive BI, OPPBET FLG 
OFLDIH OB e defeult receive directory cx, 1 
CURDIR ou \* current directory 2CBLKSMD 
FILENAME Ou 13 DUP (0) work area for seod filename BX, WAIT COUNT 
jov-----messege process table~-------- BX, Bec Toe 
Equ create requested file eal 
EQu display a prompt WAIT COUNT, 8X 
EQu end the program MAIHIG 
5 EQu previous message ok \OTUP 
DATA_BLK = EQU block of d Rotter , 
Eor_ MARK = EQU end of file mark MAINIS: FLG, AL 
MSG_HAR EQu previous me: je not ok FLG, FLGP 
QRY_PLE EQu query file existence MAIH2@ 
SET_PLG EQu set fleg bits DX, OPPSET WAITING 
RESYNC EQU 18 resync ZCSPHOMPT 
efi EQu it reply ey Sper MAIH20: zcsP 
DIENow EQu PPA die immediately mode 
DW OPPBET CRE_PILE_P,OPPHET ZCPPHOMPT,OPFSET BHUTDOWN_P,OPPBET MSG_ACK F mnrency area gain 
DW OPFSET DATA_BLK_P,OPPSET EOP MARK P,OPPBET MSG_MAK_P,OFFSET QHY_FLE_P 
OW OFFSET Set _Fuc_P, Orraes RESYNC_P oe oasecsooee! 
zou n 


BON start of beader 
stX EQU 2H start of text a oe aaa dae le, hahah dk 


Eas es end of text ZCINIT PHOC  —- HEAR 
See isn nner iepeteaee Dx, I0 BASE dx = bese io port 
EQu IDH request lest response ne ox e. Cleer any character 
DB MAK lsst response holder xe dx = ier 
EQu (16*30)+(203) 3@ seconds io ticks ee el = zero 
EQU (10019)4+(2¢1) 1@ seconds in ticks ox. no iots for now 
EQu (10*S)+1 5 seconds io ticks U dx = mr 
EQU (1003)+2 3 secoods in ticks Dx, AL «+ set off all stats 
EQu (18°1)41 1 second in ticks Ee dx : mse ES 
s Beca3e pice So veces Ease INT_VECTOR al = com interupt to set 
message structure 8 set to actual interrupt 
EQu 6 start of messege 
EQu MSTX+1 cRC value 
EQu MCRC+2 length of remainder less etx 
£Qu MLEN+2 number of this block 
Equ MBLKNO+2 command 
EQu MCMD+1 data area 


fo. ee ee rer er eee ee ee rey 





oe 
OFFSET OLD COM si -> ssve area for old 
OFFBET SCINT dx <-> com int routine 

SCBETINT set up the interrupt 

AL, #08 al = timer interrupt to set 

BI, OFFSET OLD TIMEH si -> save area for old 

DX, OFFSET ZCTIMEH dx -> timer int routine 


SSSESS5S25888 


{continues} 





ZCOPY.ASM: The source code for ZCOPY.COM. Use a macro assembler to assemble it, then link, and then EXE2BIN it to create the .COM file. 
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2C@ETIHT 
AL, 18BN 
SI, OFFSET OLD_CTLBRR 
OX, OFPSET 2CCTLBRR 
2CSETINT 
AL, 23N 
SI, OFFSET OLD DOSCTLE 
DX, OFPSET ZCCTLBRR 
2CSETINT 
AL, 24H 
SI, OFPSET OLD_DOSERR 
OX, OFFSET ZCDOSERR 
2CSETINT 
DX, TO_SASE 
Dx, 2 — 
ZCINTIIR1, DX 
ZCINTIIR2, DX 
ox 
AL, LCR_SETUP 
DX, AL ~ 
Dx 
AL, MCR_OUT2 
OX, AL 
ox, 3 
AL, 05H 
DX, AL 
1H AL, 21H 
Mov CL, INT_VECTOR 
AN, 1 
AN, CL 
nor AM 


aet up the interrupt ZCCTLBRR PROC HEAR 
= control break interrupt OR CS:FLG1, FLG1B 
si -> save area for old IRET 3 
dx -> timer int routine ENDF 
set up the interrupt 
el = control breek interrupt 
si -> save area for old 
=> timer int routine 
8 the interrupt 
rr interrupt to set 
i = gave area for old 
-> dos error routine 
set up the interrupt 
dx => base of com port 
dx <-> Int id register 
modify int rtn instruction 
modify int rtn inatruction 
dx -> line control reg 
al = com parm aetup 


3 show break issued 
return to caller 
2CCTLBRR 
fo coe m enema erm m en meee enon wenn nen nnn neon en ene en ecw wen en eeeeene= 
3 This routine increments e locel timer varieble when called. 

J eee e eee meee mn en en meme en meen en nn nn seen nnn enone none news cence enconc= 
2CTINER PROC REAR 

str 

PUSN aX 

“Mov AL, 20N 

ouT 20H, AL 

POF ax 

Inc CStWAIT COUNT 
Inc CS: TIME_COUNT 
IRET = 
ENDP 


llow iots 
e@ ax 

el @ reset interrupt 
e+ Feset it 
restore ax 

increment # ticks 

e+ and timer ticks 
Feturn from interrupt 


CALL 
“ov 
nov 
Hoy 
CALL 
ov 
aDD 
HOV 
2CTIMER 
Thia routine updstes the system timer. 
«+ set line characteristics F iil datetatatelatatetatabetataaiatetateretatatatetatat tatetetetatetetatateetete tt eee ed 
dx -> modem control reg 2eTIMUF Proc HEAR 
al © aet on OUT2 OR TIME_COUNT, @ Q. any update? 
o> set MCR value Jz ZCTIMUPSD no .. return 
dx interrupt eneble req PUSN be 

= allow ler & rx ints KOV AX, 408 

t int eneble register MOV DS, AX 

= current int mask XOR AX, AX 

= interrupt to use XCHG AX, CS:TIME ¢ ents 

. ADD DS: (TIMER OMS AX 
aDC DS: {TIMER |! SI], @ 
POF Ds 
RET 


nov 
ouT 


MoV 
ouT 


-> bios low memory seg 
-> bios low memory seg 
= sero 

= ticks since update 
add to timer value 
end the overflow 

tore ds 


ouT 


1... 
shift bit to mask pos 
and invert maak 


AND AL, AN 
our 21H, AL 
OR FLG1, FLGII 
NOV AL, INT_VECTOR 
DEC AL 7 
oR AL, OcON 
out 20H, AL 
RET 

2CINIT ESHOP 


t off mask bit 
allow com interrupts 

show initialized 
al = int vector 
al -> lower vector 
al = set 6259 priority cmd 
«- Feset priority 
+e return to caller 


ZCTIMUPIO: 


ZCTIMUP ENDP 


; This routine intercepts and bandles Dos critical errors eee 
3 Entry: Standerd Int 24h entry; Exit: Only ellows retries and aborts. 


PROC 
PUSNF 
AND 


ZCDOSERR 


AH, HOT 28N 


save the flegs 
ellow retry, abort ooly 


e- call old routine 
Q. retry? 
A. yes .. contioue 


cs sOLD_DOSERR 
AL, 1 
2CDOSERRIA 


Po were e een en ene enn CALL 
: This routine re rece the syatem to pre-runtime setting CHP 


eeeen----= =. eee en ana- =e, eone= mt eeereeenenene== JE 


2CRESET NEAR 
AL, OC7H 
20N, AL 
FLG1, FLGIO 
ZCRESET160 
ex, NAHDLE 
AH, 32H 
21H 
CL, INT_VECTOR 
AL, 210” 
AN, 1 
AN, CL 
AL, AN 
21H, AL 
DX, IO BASE 
Inc Dx 
XOR AL, AL 
out Ox, AL 
ADD Dx, 3 
ouT DX, AL 
Mov AL, IHT_VECTOR 
ADD aL, 8 ~ 
nov SI, OPFSET OLD_Com 
CALL ZCRESINT ma 
Mov AL, 1BN 
Hov SI, OFFSET OLD_CTLBNX 
CALL 2CRESIMT 
MoV AL, 23N 
HOV SI, OFFSET OLD_DOsCTLS 
CALL 2CRESINT a 
Mov AL, O8N 
Mov SI, OFFSET OLD TIMER 
CALL 2CRESINT ns 
CALL ZCTIMUP 
HOV AL, 24N 
MOV SI, OFFSET OLD DOSERR 
CALL ZCRESINT 7 
RET 
ENDP 


ZCRESETI6: 


2CRESET 


al © set priority command 
Feset normal 8259 priority 
@. file open? 
A. no .. continue 
bx © file handle 
ah = close 
«+ ¢lose that file 
cl © interrupt to use 
el © current int mask 
ahel.. 
-. ahift bit to mask pos 
e+ set on mask bit 
+. disallow com interrupts 
dx -> base of com port 
dx -> interrupt enable reg 
al = ell interrupts off 
e+ disellow all interrupts 
dx -> modem control reg 
t OUT2 & DTR off 
com interupt to reset 
«- set to actual interrupt 
si -> aave area for old 
reset the interrupt 
al © ctlbreak interrupt 
ai -> save area for old 
t the interrupt 
etlbreak interrupt 
aave area for old 
t the interrupt 
al = timer interrupt to reset 
ai -> save area for old 
reset the interrupt 
assure timer fully reset 


ax = doserr interrupt to reset 


a. -> aave area for old 
Feset the interrupt 
«+ return to caller 


H This routine initialize 
; Entry:al © interrupt to setup,ai -> save ar 


an interrupt vector. 
for old,dx -> routine to call 


J eee eww ewww cee e ewww een ence me meee econ enon enna nee een enanene cen eenene== 


ZCSETIHT FROC HEAR 
PUSH 8X 
PUSN Es 
MoV AH, 
INT 21H 
MOV WORD PTR [SI], 8X 

mov WORD PTR [S1+2], ES 

OV aH, 25H 

eT 21H 

POP gs 

POF ex 

RET ; 
ENDP 


35H 


ZCSETINT 
a 


? Entry:al = interrupt to setup,si -> save a 


This routine intercepts control-br 


a. caller's bx 
nd es 

ah = get int vector 
eatbx <-> current vector 
save offset 
es and segment 
eh = set int vector 

up the interrupt 
reatore rega 


ee Feturn to caller 


i This routine reatores the original interrupt vector. 


save da 

«- and dx 

dazdx -> original vector 
ah © set int vector 

«+. set up the interrupt 
Featore Frega 


-- return to celler 


Cy and handles them gracefully. 


OR 

MOV 
2ZCDOSERR9O: IRET 
2CDOSERR 


' 


PROC 
PUSH 
PUSH 
PUSN 
MOV 
oT 
MOV 
£Qu 
IN 


JMP 
MOV 


2cInT 


ZCINTOS: 
2CINTIIRG 


2CINT1II: 
ZCINTIIR2 
ZCINT15: 


ZCINTI7: 


ZCINT_RPTR: 


ZCINT_RHT: 

eB 
sd 
JMP 
HOV 
oMP 


SCINT2B: 
ZCINT_RBUF: 


2CINTSOs 

1H 
MOV 
MOV 
sus 
IMP 
sTI 
POP 
POP 
POP 
IRET 
EQu 
Equ 
EQu 
ExOF 


ZCINTIO: 


CS.FLG1, FLG1S 


turn on die flag 
ee and ignore error 


jandled from the com port 
Specified by the user on the command line. 


HEAR 

aX 

BX 

Ox 

AL, EOI 

16259, AL 

OX, OFFFFS 

WORD PTR ZCINTOS+1 
AL, DX 

SHORT ZCINT17 

OX, OFFFFS 

WORD PTR ZCIHT10¢2 


ALy oo1n 
ZCINT9B 

AL, 4 
ZCINTSO 

DX, 2 

AL, DX 

BX, OPLF2H 
€82(8X), AL 
Bx 


BX, OP1P2N 
2CINT_RBUP 
cs:reUF_RPTR, BX 
ZCINTIO 

8X, OP1P2N 
ZCINT20 

Dx, 3 

AL, DX 
CS:LSR_VAL, AL 
CS:tLSR_MEW, BPPN 
ox, 3 

2CINT1S 


DX 
8X 
aX 


WORD PTR ZCINT RPTR+1 
WORD PTR ZCINT RBUF+1 
WORD PTR Z2CINT_RHI*2 


' 
: 
: 
: 
t 
' 
: 
i 
: 
? 
: 
: 
: 
: 
t 
: 
: 
: 
: 
: 
: 
: 
z 
e 
t 
Uy 
i 
i 
Uy 
e 
3 
' 
: 
2 
: 
: 
2 
: 
i 
t 
z 


3: This routine sends the requested character. 
3 Entry: al = character to send 


? 
ecruTc PROC 
PUSH 
PUSH 
PUSN 
PUSH 
PUSH 
HOV 
ADD 
14 
AND 
CMP 
JWE 
POF 
MOV 
out 
POP 


NEAR 
BX 
ex 
Dx 
SI 
aX 
DX, 10_BASE 
Lk 

DX 
L&R_TRRE 
AL, LSR_THRE 
zcpuTcit 

aX 

DX, IO BASE 
DX, AL 

SI 
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doterrupt hendler entry point 
seve entry registers 


© £OI instruction 
reset the 6259 
© int ID register addr 
address to mod for iir 
= int id 
process ioterrupt 
= int ID register addr 
addreaa to mod for iir 
interrupt ID 
eny ioterrupt? 
Ro .. exit cow. 
received dete int? 
no .. process stet regs 
= bese reg 
© next receive character 
buffer 
ved character 
> next receive char pos 
@. end of receive buffer? 
A. yes .. set to rbuf 
save receive pointer 
see if enotber int occurred 
bx -> stert of buffer 
ee end continue 
dx -> lar 
es get value 
seve lar value 
«. ahow value ia new 
dx -> int ID reg 
see if done 
allow interrupt 
Restore entry registers 
return from interrupt 
rptr word 
rbuf word 
hi word 


save registers 


dx -> base io address 
dx = line status addr 
al = ler 

leeve tere & thre on 
Q. all empty? 

A. no .. retry 

get character 

oe snd register 
ee put the cbar 
restore registers 





(ZCOPY.ASM continues) 
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3 »eand raturo to callar 


aveilabla. 


ne 
3 Exit: al © charactar; carry flag sat indicates no charactar available 


eccETC 


ZCOETCES: 


§ 
2 


GCCLALO: 
ZCCLAGOr 


BCCLA 


PRoc 
CALL 
onc 
RET 
PUSH 
HOV 
Inc 
CMP 
JB 
MOV 
HOV 
POP 
Le 
RET 
ENDP 


HEAR 
ZCCLA 
OCGETCOG 


BX, RBUF_HI 
occeTcse 

BX, RBUF 
RBUP_GPTR, BX 
Bx 


BX, RBUP_OPTR 
BX, RBUP_RPTR 
ZCCLA1O 


BHORT ZCCLA9® 


BX 


gat a recaived char, if any 
Q. acything to gat? 
A. yes .. updete pointers 
os @lea .. raturn to cellar 
eave celler’s bx 
bx = next gat pointar 
bx -> next position 
Q. end of buffar? 
A. no .. stora es it 
bx -> start of buffer 

get po 
restore celler’s bx 
«+ obow char availabla 
raturn to celler 


Thies routine raade one charecter from the receive buffer patie Tae 
without edjustiog the raad buffer poiocters 


= next gat offset 
eoything to get? 
yeo .. continua 
show no char found 
+. and raturn to callar 
el © cher 
es #at Carry to char found 
restora registare 
ee and raturn to caller 


SCARG 201 
ZCARG9O? 


2CARG 


00 Se we 0 we we ae we 


ZCCOMBS: 


CLES L EEL 


ENDP 


ARG], 0 
ZCARG16 
ARG], BX 
EHORT ZCARGS® 
ARG2, 0 
SCARG20 


ARG2, BX 


6I, ARG) 
zccomp 
ZCCOM10 

FLG, FUGR 
BL, FLG 

BI, ARG2 
2ccone 
8CCOH20 

BL, FLGR 
2zCConee 

DX, PARMERR 
ZCDIE 

BL, FLGR 
2CCOM15 

AL, 1 
@CCOHeS 
10_BASE, 3F8H 
INF_VECTOR, 6 


IO_BASE, 2F6H 
INT_VECTOR, 3 


Q. argl filled in? 
A. yas .. check 2 
eeva ergl pointer 
+. axit oki 
@. erg2 filled in? 
A. fo fill it in 
+ @rror 
raturn to caller 
arg2 pointer 
ow no arror 


3 
raturn to callar 


Thie routine determinas whethar we ara tha sandar or recaiver 

and which communicetion port is to be usad. 

Entryt ARG], ARG2 must be set, one pointing to ComMx with an optionel colon 

Exit: £and/raceiva flag is pat properly. 10 BASE and INT VECTOR ara oet. 
Exits to DOE if oo Com port or 2 COM porte specified. 


si -> parm) 
Q. receiver? 
A. no .. chack perm2 
@lsa .. sat racaiver mode 
bx = flags 
si -> parm2 
Q. sandar? 
A. nO .. aooura recaivar 
Ara we raceiver? 
Ho .. perms ok 


Are we veceivar? 
fo .. issue error 
COM1? 
To .. eat up for COM2. 
set basa port eddrases 
«. ond interrupt number 
raturn to caller 
sot base port eddrass 


ee and intarrupt number 
return to callar 


3} This routine par 
} Exit: Returne to DOS if error el: ergumect bits and velu 


2CPARK PROC NEAR 


Thie routine loo 
entry: ei -> string to check 


"Conn: in the pessed parameter. 


ZCPARK16: 


ZCPARMIO: 


SCPARKS@: 


ZCPARMG@: 


ZCPARNGO! 


ZCPARNO2: 
REPHE 


ZCPARMERRt 


ZCPARK 


CALL 
nov 
CALL 
CMP 
JE 
cP 
JE 
CMP 
JRA 
CALL 
Je 
CALL 
CNP 
JB 
CHP 
JE 
CMP 
JA 
HOV 
JMP 
ov 
CMP 
JE 
CMP 
INE 
Kov 
CALL 
CALL 
RET 
MoV 
CALL 
CMP 
JB 
CMP 
JA 
BuB 
HOV 
JMP 
LEA 
HOV 
ECASB 
INE 
OV 
SHL 
OR 
IMP 
LEA 
CALL 
ZuDP 


zcuc 
er, 818 

@CPARMC 

AL, ‘/* 

ZCPARHOO 

AL, 13 

OCPARHS@ 

AL, 

ZCPARH1® 

ZCARG 

ZCPARMERR 

ZCPARMC 

AL, 13 

ZCPARMSO 

AL, '/' 

ZCPARHOO 

ML, 

ZCPARK3@ 

BYTE PTR (BI-1], © 
ZCPARMIO 

BYTE PTR (BI-1], ® 
ARG1, @ 

ZCPARMERR 

ARG2, 8 

ZCPARH6O 

ARG2, OPPSET DFLDIR 
2CCOM 

2CFLSET 


BYTE PTR [Bi-1], @ 
ZCPARMC 

AL, ‘1° 
ZCPARKG2 

AL, '6' 
ZCPARMO2 

AL, ‘1° 
BAUD_CNTR, AL 
ZCPARH16 

DI, PARM_TeL 
ex, 6 


2CPARMERR 
AL, 1 

AL, CL 

FLG, AL 
2CPARH10 
OX, PARMERR 
ZCDIE 


upper casa tha parm araa 
> parme erea 
get parametar cheractar 
Q. option? 
A. yes .. check option 
@. and of lina? 
A. yee .. exit 
Q. blenk? 
A. yes .. ekip 
gat the argument 
«e dia oo en error 
get next charecter 
Q. ond of line? 
A. yao .. procass 
Q@. start of option? 
A. yee .. procase 
end of perm? 
no .. naxt char 
and the parm 
« look for next 
ro out the <cr> 
@. parm 1 availabla? 
A. NO .. SFror 
Q. Parm 2 evailebla? 
A. yes .. continue 
set up for currect directory 
check the com parametar 
eat up fila parametare 
raturn to callar 
and the parm 
al = optioo charecter 
@. <1? 
A. yee ,, continue 
Q. > 6? 
A. yas .. continua 
ee ha valua 
on etarting baud 
+. contioue 
di -> tabla to aaarch 
cx © max antrias 
Q. antry found? 
no .. parameter in arror 
- amount to shift 
do it 
or in the fleg 
continue scenning 
-> invelid number of perms 
abort 


1 This routine gate the next charactar from the perm erae in the DOS PBP. 
3 Entry: ei -> next char to gat. 
3 Exit: Char translated to upper casa. el © cherecter; si -> next cherecter 


ZCPARMC PROC NEAR 


ZCPARNC1O: 
ZCPARKC 


CUP 
oB 
CMP 
JA 
AND 
LOOSB 
RET 
ENDP 


BYTE PTR [EI], ‘e° 
ZCPARHC19 
SYTE PTR [BI), 'x" 
2CPARMC16 


®YTE PTR (BI), HOT 20H 


@. below lower case 0? 

A. yas .. do not upcase 
Q. abova lower casa 7? 

A. yao .. game 

«+ translate to upper casa 
lead the charactar in AL 
e. and raturn to oallar 


3 This routioa 


© tba appropriate argument poictar. 
3 Entry: oi -> eacond charactar in ergument. 


3 Bxit: ergl or arg? pointar fillad in. Cerry sat if mora than 2 arguments 


ZCARG 


PRoc 
LEA 


Bx, (81-1) 


¢ bx -> argument 


REPB 


ZCCOMPOS: 


ZCCOMP10: 


ZCCOMP36: 


PROC 
PUGH 


Ete 
POP 
RET 
CMP 
JE 
CMP 
JNE 
NOV 
Bus 
CNP 
JB 
CMP 
JA 
CLC 
POP 
RET 
BNDP 


WEAR 
BX 
6x, GI 


DI, COM_ETR 
ex, 3 


ZCCOMP1O 

BX 

BYTB PTR [BX+4], ‘2° 
@CCOMP3@ 

BYTE PTR (BX+4], 6 
ZCCOMPES 


AL, (BX+3] 
AL, 308 


ZCCOMPe S$ 
BX 


Exit: Carry sat if not COMx: string; al = 1 or 2 for COM1: or COH2: 


seve bx 

bx -> argument. 

eat diraction 

di -> 'COM’ 

ex © length of string 

@. ‘COM’ stert tha otring? 
A. ye continua 

show not e com port 
restora bx 

«. Faturn to celler 

Q@. end in colon? 

A. yee .. check which port 
Q. non-colon end? 

A. RO .. not a com parametar 
eh = ascii com port number. 
ah = binary com port number. 
Q. below Conl? 

A. yao .. invalid com port 
Q@. above com2? 

A ae .. invalid com port 
else .. good com port 
rastora bx 

«» return to caller 


Thies routina displays en arror messaga and tarminates. 
Entry: dx -> error messege anded in dollar sign. 
Exit: Bxits to DOS 


ee er een pe een cme www nnn ween nce nn eee en ene enn cece eecsccessss 


;CDIE 


ZCDIELOr 


PROC 
TEBT 
Jz 
PUBH 
CALL 
POP 
MoV 
INT 
HOV 
THT 
BHDP 


WEAR 

FLG1, FLG1I 
ZCDIE16 

Dx 

ZCREBET 

DX 

AH, 9 

21H 

AX, 

214 


@. initialised? 
print & raturn 
va message address 


et 
«+ Feotore message addrass 
ah = print string 
es Cell dos to print error 
ox © axit 
ee tarminate routina 


routina changae all arguments on tha command lina to upper ceso 


cuc 


Zcuc26: 


zcucgér 


PROC 
PusH 
PUBH 
HOV 
HOV 
LopsB 
CHP 
JE 
CMP 
JB 
cuP 
JA 
BUB 
BTOSB 
JMP 
POP 
POP 
RET 
BMDP 


NEAR 

er 

DI 

eI, 618 
DI, BI 


aL, 13 
zcucsé 
AL, ‘0° 
zcuc28 
AL, ‘8° 
zcuc2e 
AL, 204 


zcuci® 
DI 
BI 


seve caller rags 


ei -> etert of parm oraa 
- same for di 

al = char 

Q. end of lina? 

A. yao .. and of linal 

@. ie it below ‘a'? 

A. yas .. continua 

@. is it abowa ‘x’? 

A. yes .. continue 

sat to upper ceca 


rastora cellar rege 


e+ and raturn to caller 


This routina sats tha dafault drive and path. 
On the sendiog machine, the fila name is also sat up. 
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(ZCOPY.ASM continues) 


@ UTILITIES 


ECFLSETI0: 


2CFLSET2Z: 


OCFLSETIS: 
2CPLSET371 


ZCPLSET46: 
ZCFLSETS2Z 1 


SCPLSETOG: 
ZCFLSETOS: 


SCFILOETIOL 
icFLSEt 


MoV 
MOV 
MOV 
INT 
JNC 
MOV 
CALL 
MOV 
CALL 
MoV 
CALL 
RET 
ESOP 


SEAR 
DI, ARG 

FLG, FLGS 
2CFLSETI 

DI, ARG2 

8YTE PTR (DI+1), 
2CFLsET20 

OL, (D1) 

OL, "AS 

AH, OSH 

212 

DI, 2 

FLG, PLGS 
SCFLSETSO 

oI 

8x, DI 

AL, AL 

Cx, 128 


si, 
cx, 
BI, 8x 

SCPLSETOS 

si 

BYTE PTR [BI], °\’ 
ZCFLSET35 

cx 

BI, 8x 

2CPLSET37 
ZCFLSET32 

81 

cx, cx 

ZCFLSETS2 

cx, 12 

ZCFLSETOS 

si 

DI, OPFSET PILENAHE 


(DI-1) 
z 


si 
or 

8, 8X 

ECFLSETIO 

ex 

SI, BX 

2CFLSETSO 

st 

BYTE PTR [51], @ 
DX, DI 

AH, 388 

21H 

ZCFLSETIO 

OX, OPPSET BADDIR 
2CDIE 

OX, OFFSET PILERR 
2CDIE 

OX, OFFBET INVFIL 
2CDIE 


PRODUCTIVITY 


-> first erg 
receiver? 
no .. cootinue 
-> second arg 
drive specified? 
no ., use current drive 
= drive to use 
get requested drive number 
set requested drive 
o» vis dos 
di -> next part 
Q. receiver? 
A. yes .. filename not used 
seve pointer 
ba -> start of eree 
al = eearch for null 
very max to eearch 


find end of erg 

si -> oul 

cx = § chars to move 

Q@- soy file name 

A. NO .. error 

si -> prev char 

@. dir? 

A. yes .. ond of file name. 

cx = cher count 

Q. done? 

A. yes .. move file name 

++ continue 

si -> stert of file name 
file name spec’d? 
no. error 

1g? 


save stert pointer 

di -> file oame 

e+ move in the file name 
restore stsrt pointer 
+. and dir pointer 

Q. et start of perm? 

A. yes .. return 

ba -> neat cher 

Q. root only given? 

A. yes .. continue 

si -> last \ 

make dir ASCIIZ 

dx -> directory 

ah = CSDIR opcode 

«- change directory 

if ok .. continue 

dx -> baddir request 

2» die now 

dx -> no file specified 


ee ee 


ee ee ee en ee er re 


3} dx -> invalid filename spec’d 


} return to caller 


This routine waits for n nbr of timer ticks to traospire. 


: ga = nbr of timer ticks to wait 


SCWAITIO: 


zcwalT 


aDD 
CMP 
JNA 
CALL 
RET 
ENDP 


SEAR 

AX, WAIT_cOUNT 
WAIT_COUNT, AX 
2cwalT12 
2CTIMUP 


aa = count to weit till 
Q. enough time elepsed? 
A. no .. loop 

«+ updete system timer 
finally, return to caller 


Jo ree nnn eee on oo nnn ee ene 
3 This routine retrieves the most recent LSS value. 
3 Exit: cerry set if new velue is found.; 0] = last LSS value detected. 


ZCLERGST 


ZCLSSGETIZ: 
ECLSRGET 


PROC 
CLI 
sov 
os 


WEAR 
AL, LSR_VAL 
LSS_NEW, 2 
LSS_BEW, 2 


ECLSRGSTIZ 


3 no interrupts 

+ al = lsst known LSR value 
3} check value is new 
Bose set it 

! @llow interrupts 

foe» jump if new velue 

} show no new value 

3 -. and return to caller 

3 show new vslue 

# «. @od return to caller 


3 This routine 


SCBREAK 


2CSREAK 


PROC 
PUSH 
pusH 
puss 
MOV 
aDD 
1s 
Bov 
OR 
ouT 
sov 
CALL 
AND 
sov 
ouT 
POP 
POP 
POP 
RET 
ENDP 


nds a breek .2 


WEAR 

AX 

Bx 

ox 

DX, 10_BASE 
Dx, 3 

AL, DX 
BL, AL 
AL, 423 
DX, AL 
Ax, 4 
ZCWAIT 
AL, HOT 403 
AL, 8L 

OX, AL 

Dx 

Bx 

AX 


conds long. 


# save caller regs 


3 dx -> comm base register 
+ dx = line control reg addr 
3 al = LCS contents 

3 bl = LER 

} «. turn oo breek bit 

2 eo. send e@ breek 

} wait 4 ticks (~ .2 secs) 
Fee WRIT cee 

3 @ssure no breek bit 

# @1 = old LSS contents 

3} end the breek 

} restore registers 


? Feturo to caller 


; this routine cleers the incomming buffer by resettiog the buffer pointers. 


ECCLRCOM 


PROC 
PUSH 
POP 
RET 


HEAR 
RBUF_RPTR 
RBUP_GPTR 


pusb the receive poioter 


: 
3 -- and pop get pointer 
¢ ee and return to caller 


CLRCOM 


This routine tests if s bresk was recently detected. 
Eait: returns B2 if break found, zero if not. 


2CTBTSRK 


2CTSTERKZO: 
ZCTBTBRKIZ: 


ZCTSTBRK 


PROC 
Pusu 
CALL 
Jc 
Bus 
JMP 
Test 
PoP 
RET 
ENDP 


WEAR 
aX 

2CLSRGET 
2CTSTARKEZ 

AN, AH 

BHORT ZCTSTBRKOO 
AL, USR_BRK 

aX 


We se te Se 84 te we Se 


save caller registers 
get LSS value 
test velue if found 
sure zero flag set 
++ return to celler 
Q. SREAK occur? 
restore aa 
return to caller 


fl oeeaes coceeas coerce seas seocecassccbcecsccsceseccccsseerecessessscess 
tup the baud rate for the com port. 

1} Entry: ex = baud rate indea 
# 09115.2kb, 1057.6kb, 2038.4kb, 3019.2kb, 409622, 504022 


3} This routine will 


ECBAUDIZ: 


fCBAUD 


WEAR 
AX 

Bx 

Ox 

AX 

DX, OFFSET TRYING 
aH, 9 

21B 

aX 

BX, AX 

cL, 3 

BX, CL 

BX, AX 

DX, SAUD_TAHLE+1 (BX) 
BL, SAUD~TABLE|[ 8X) 
BR, 8B 

AH, 94 

21B 

FIGi, FLGIB 
2CBAUDIZ 

DX, OFFSET SBUTDOWN_si 
zcbis 

DX, I0_BASS 

Dx, 3 

AL, OX 

AL, LCR_DLAB 


OX, AL 

Dx, 3 

AL, BL 

DX, AL 

ox 

AL, 88 
AL 
2 
ox 


AL 


ty 


save registers 


save sa 
da ~> bsud messsge 
ah = priot °"$" message 
es tell ‘em what we're doing 
restore baud request 
ba = baud index 
+. shift for * 6 
bx = baud indea * @ 
«. make that * 7 
dx -> $ message 
bl = divisor 
+» Upper byte off 
ah = print ‘$°* messege 
e+ display baud rete 
Q. ctl-bresk? 
A. no .. contioue 
dx -> shutdown meg 
-» end it all 
io port base addr 
da = line control register 
ler 
divisor letch ensble 
op interrupts, then .. 
eoable the setting of the dlab 
dx = LSs port of divisor letch 
@1 = LSB of new divisor 
output the LSs portion 
dx = MS8 port of divisor latch 
al = HSB of new divisor 
output the KSB portion 
da = line control register 
81 = ler 
«+ set off dlab 
restore lice cootrol register 
and re-eneble interrupts 
store calier’s registers 


«eond return to celler 


} This routine tests for the highest possible baud ra 


SCBPEED 


SCSPSEDOS: 


SCSPEED{@: 


@CBPEED1i: 


2CSPEEDI5: 


ZCSPSED16: 


2CSPEED17+ 


PROC 
puss 
CMP 
Js 


KESpeeeeaeacg aes 


gaaq 
eigeG 


9 
5 


TEST 
JNZ 


? BENDING SODE 


3 RECEIVING 
SCSPEEDSZ: 


CALL 
Jc 


CALL 
ac 
JMP 
NoDs 
CALL 
Je 
CALL 


BEAR 
aX 

BAUD _CNTS, 6 
ZCSPEED16 

DX, OPPSET SPDSRROR 
2CDIE 

AL, BAUD_CNTR 


ZeBAUD 
Ax, 2 

ECWAIT 

WAIT _COUNT, 6 
ZCCLRCOM 

AL, STX 

ZcPuTC 

AX, 1 

ZCWAIT 

2CGETC 
ZCSPSED15 

AL, STX 
2CSPSED17 

FLGL, FLGis 
RCSPEEDI6 

FLG, FLOW 
2CBPEEDI1i 

AX, DSSWAIT 
WAIT COUNT, AX 
ZCSPSED11 

DX, OFFSET NOTUP 
zcbIs 

OX, OFFSET BBUTDOMN_R1 
zcbis 

ZCCLRCON 
ZCLSRGET 
DSSWAIT, BSC_3 
FLG, FLGR 
2CSPEEDS2 


ZCBPDA 
ZCSPEEDCO 
zcerps 
ZCSPEEDZ2 

SHORT SCSPEED9O 


ECSPOB 
ZCSPEEDZ2 
ZCEPDA 
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ee en ne ee nr rn 


we we ne ae ae 


ne te we 





save register 
@. comm attempts done? 
A. no .. try again 
da -> Comm not possible 
die cow 
al = baud rate counter 
© baud rate counter 
setup bsud rate 
wi «i sec 
o» for all to celm down 
end wait counter 
Fr out receive buffer 
nd stx 
+. send char 
weit 1 tick 
oo wait 
@. cher aveileble? 
A. no .. try egain 
Q. Stx? 
A. yes .. cootinue 
Q. ek? 
aA. d it now 
Q. wait forever? 
A. yes .. do so. 
aa = current it count 
time expire? 
no.. try @gsin 
-> error message 
die grecefully 
=> ZCOPY done meg 
o. ond grecefully 
cleer receive buffer 
assure old ler killed 
dsrwsit 
we the receiver? 
¥ oe. sync ss such 


Q. first part ok? 

no .. try next bsud 
@. second part ok? 
A. no .. try cext baud 
else... exit ok 


Q@. aoswer to first part ok? 


A. no .. try neat baud 
@. answer to sscond ok? 


(ZCOPY.ASM continues) 















“At Fox Photo, our store employees are 
good at photo processing, not computer 
processing. That’s why we depend on 
Carbon Copy Plus. Using standard phone 
lines and modems, my staff can remotely 
troubleshoot in-store computer problems, 
download files without interrupting 
store business and collect daily produc- 
tion and quality control information 
from all 225 outlets. 


“Carbon Copy Plus, and its sister 
product, CCExpress, let us remotely 
monitor and control the PCs at each 
store. Most importantly, they let us do 
this reliably and cost effectively from 
corporate headquarters, giving us “up- 
to-the-minute”’ information on each store 
and freeing our time for other projects?’ 


Remote Control—and Much More! 


Steve Hendricks, and thousands like him, 
have found Carbon Copy Plus to be an 


A separate Carbon Copy Plus is required for each location. 
Carbon Copy Plus and CCExpress are trademarks of Meridian Technology. 


| Copy Plus 
= helpsus keep © 


in focus!” 


Steve Hendricks 
MIS Director, Fox Photo 


| San Antonio, TX | 
=: 7 ee eee | 
_ = a i 


Carbon Copy Plus doubles your productivity—just ask our users! 


pm. 


haan me Ea Rt 


indispensable tool for managing a 
business. That’s because it combines so + 
many features in one easy-to-use com- (#43 
munications program: Remote program 
control, terminal emulation, back- 
ground file transfer, universal graphics 
translation, and data security to name 
just a few. 


Join the Crowd! 


Carbon Copy Plus can save you time 
and money—just as it does everyday at 
Fox Photo. Call today for more informa- 
tion, or see your local computer dealer. j 
Find out why Carbon Copy Plus is one of \ ‘Ne 
today’s most popular communications Y= 
programs and the leader in remote 
control software. 


Carbon 
COPY Dus 


MERIDIAN TECHNOLOGY INCIIIIIII 


A SUBSIDIARY OF MICROCOM 
7 Corporate Park Suite 100 Irvine, CA 92714 (714) 261-1199 


CIRCLE 228 ON READER SERVICE CARD 







If you've ever seen the 
words “GENERAL FAILURE 
ERROR’ on the screen of your 
PC, you know you don’t need 
to be ill to feel sick. 

All you need is a corrupted 
disk with some valuable data 
stored aboard. 

When that happens, it’s time 
to call on the remarkable new 
Norton Disk Doctor” 

The Norton Disk Doctor is 
one of 27 data recovery and 
disk management tools in the 
latest Advanced Edition of the 
Norton Utilities? 

It’s also the most significant 
advance in utility software 
technology since Peter Norton 
first began saving the data and 
the derriéres of grateful PC 


Our legendary UnEvase —and its 
short-cutting offspring Quick UnEvase have 
saved the derriéres of thousands Of grateful 

PC users. And they're still saving them. 
users around the world with 
the legendary —and still 
unequalled— UnErase? 


Why you need 
a Doctor in the house. 


Now, whenever 
INVALID DRIVE 
SPECIFICATION 
or some other 
tic or catastrophic 
error message 
appears on your 
screen, you 
can do some- 

ing besides 

for the 

Maalox? 

You can 
summon the 
Disk Doctor, 
which will 


makes house calls. 


determine 
the exact 
nature of the 
problem, re 
port it and, in 
most cases, 





The Suanderd Edin ©=., «ll by 
ENenCoetCane TSE. 
and a range of features, The Disk 
functions and enhancements. Doctor can 
diagnose and repair everything 
from bad partition tables and 
boot records to mangled root 
directories. It can even reformat 
bad sectors and write back the 
old data. 
eee 
In fact, if the Doctor can’t 
cure your Sin a floppy | or 
hard disk, then Buster, you’ve 
got one corrupt disk. 
In which case, you'll need to 
refer to The Norton Trouble- 
shooter, a158-page guide 
» to finding and 
, most anything that 
» could go wrong. 

'. Dont worry, you 
don’t have to go to 
the bookstore or 

the library to refer 

to it, because the 
1 Troubleshooter 
\ is included in 
the Advanced 
Edition. 
; Frankly, the 
Norton Disk 
‘" Doctor and the 
’ Norton Trouble- 
shooter are worth 
__ the price of the 
new Advanced 
Edition all by 
themselves. 
But, of course, 
they aren't by 


7 themselves. 





They’re accompanied by a uw 
wish list of features, functions Me 0.22-M eM ete b), the 
and enhancements sufficient oe latest data security 
to satisfy the y a ae 8 cation. 
those people who've Which means they'll erase 
politely writing and Bie to your files so thoroughly not 
request them. oo Peter Norton can find 

The people's choices. “Youll noaehoinest 

Like Speed Disk, ™, Norton Utilities at your 
the world’s favorite software 
most powerful dealer. 
disk tuni If you 
tool, which event gota 
features four favorite software 
user-selectable dealer, take two 
optimization aspirin, call us 
methods and ht away at 


doesn’t lose your fee with borh the Seomtandend Adnencea 1-800- 368. 1010 


dataif youlose —*éitions. The Norton Troubleshooter is and place an order. 
power, yours with the Ad is t The D 
"And. Format Recover which will be on its way in notime. 

can unformat your accidentally 

reformatted hard disk even if” Peter Nortor- 

you haven't taken any precau- SeyRUTING 

tions beforehand. All Utilities now support large hard disks under DOS 4.0, 


Our user interface, which 
InfoWorld said made the 

tilities “as easy to use as 
possible; now comes with 
pop-up windows and 
dialog boxes. 

Our new Norton 
Control Center" lets you 
define or alter a iy of 
system settings —fro 
cursor size to screen and 
palette colors—quickly 
and easily. 

While our Disk Test 
finds and marks faulty 
areas on your disk to 
help you protect your 
data before you have a 
chance to lose it. ; 

If you want to 
lose it, however, youll / 
be glad to know that 
WipeFile’ and 
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COMPAQ DOS 3.31, and the PC-MOS/386 multi-tasking 
operating system. Designed for the IBM’ PS/2° and PC 
families and 100% compatibles. © 1988 Peter Norton 
Computing, Inc. 100 Wilshire Blvd., 9th ea Santa Monica, 
90401-1104 





INTRODUCING 
DATALAN 


The Performance Champion. 


INigna your PCs with DATALAN 
and get full compatibility with the 
software and PCs you want to use plus 


the speed you need. In benchmark tests, 


the DATALAN network offered 
substantially higher performance than 
Novell's proprietary PC network.* 

DATALAN proves you can have a 
network that combines speed and full 
IBM and Microsoft compatibility. As 
your needs grow, you can upgrade your 
DATALAN network to include 
dedicated high-performance file servers 
and up to 255 users. 

And the performance champion is 
available today. From Datapoint. 

Take advantage of the DATALAN 
network offer for just $1295.t 

You'll receive a complete three-user 
network including: 


Three network adapter cards 

Three NETBIOS modules 
Four-port passive hub 
DATALANS4 software 

Complete documentation, including 
a videocassette on planning and 
installing your DATALAN PC 
network 


*1295” 


COMPLETE 
NETWORK 
PRICE 


DATAPOINT 


* DATALAN with dedicated file server vs. Novell SFT with dedicated file server. 


t Plus tax and handling charge. 


Just add your PCs and the optional 
cables and DATALAN is ready to 
provide you with network performance 
and compatibility. 


Try DATALAN in your office 
for 30 days risk-free! 

If you're not completely satisfied, 
retum the package for a full refund. 
Use VISA, MasterCard, or a corporate 
purchase order to place your order. 
For immediate shipment, call 
1-800-DATALAN. Or write to: 

Mike Basehart 

Datapoint Corporation 

9725 Datapoint Drive 

San Antonio, Texas 78284 





Datapoint and the “D" logo are trademarks of Datapoint Corporation, registered in the U.S. Patent and Trademark Office. DATALAN 1s a trademark of Datapoint Corporation. 
Microsoft ts a trademark of Microsoft Corporation. Novell is a registered trademark of Novell, Inc. IBM is a registered trademark of International Business Machines Corporation. 


© 1988 Datapoint Corporation 
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SCSPEEDSS 
BAUD CNTR 
ScerErps$ 


SCSPDA17 
AL, STO 
SCEPDAIS 
scPuTC 
SCOPDAL2 
SCSPDALS: AL, ACE 
SCSPDA2S 


SCSPOAITT 


geQHgERRS*pPECEES 


OORT SCOPDATE 
SYUC BYTE RECEIVED .. SEWD STRING 
SCSPDA20: 


vig 


SCEPDA2S) 


5 


SCEPDAGO: 
SCSPDASOr 


PRODUCTIVITY 


© curreot veit count 

= future weit count 

= etart eignatere byta 
put it out 

m wait 1 tick 

wait 1 tick 

cher aveilable? 


Re .. continue 
wend sTz hack 
end do it egein 
mak? = ‘ 
++ mel string 
Eine up, 
A. no .. try agein 
raturp uneaccaceful 


e4 = ond of sync aaquanca 
ss write it 

Leogtk of eync etring 

el = eync char 

put out eyne string cher 
«¢ Cele next char 

«+ enotioue axtii done 
soe .S sec 

«» wait .5 sece 

Q. did breek nccor? 

A. yee .. returo succasefol 
retore uneucceseful 

«. Feturo to celler 
returo succassful 

+. Feturo to celler 


i Thie routine deo one 2 aide af tke met baud reta rouwtioe -- receiver. 


} Exatt Cerry eet if coeucreeeful. 


MAIT_coUNT, 
ecerdais 


SCOPDD20: 


ecarpa2s_ 
AL, ACK 


SCSPOBI01 


SNORT ScSPORSS 
AX, SEC_4 
fcwarT 


ScSPOS00: 


SCSPDBSO) 
SCSFDR 


1 Thie rowtine caicoistee a CRC for a bicck af charactare. 


aat weit coonter to 0 
re char sveilable? 


eyoe byte received? 
emaver it. 

@ eck 

felt wt ont it. 

try for eyne_and 

and of sync Bytee? 

+ yea .. expect sync etring. 

till. etxing? 


no -. continue 
elme .. tell ‘em ve got it 
+ and try again 
e biock fecsive ok? 
A. pO .. return uosucreseful 
eles .. teli ‘om ve'’re teiking 
«+ and return te celler 
weit 1 second ... 
ao weit 
return unsuccessfal 
return to celler 
return succepaful 
oe Teturn to saliar 


1 gotry: el => = ckareet er: bineks ce = § charmetere to inelude io naic 


EAR 

sr r] 
ne 

cx 


AK, AK 
ex, 2 
ci 


agbhg 


AL, BYTE PTR (81) 
ar 


a 
3 
a 


eave caiier rege 


otarct value (0) 
"sdditicosl- bytee 
co 


next 





SCBLESMD202 


SCBLESHO2S 


SCRLESHOSS 


SCOLKSNDSO: 





Thia routine buiida a blnck and senda it to the othar machine. 

lock Format: STX ere(2} dan(2) bikO¢2) cmdqi) datacn) ErzZ 

wherer STXeS2k, erceei® bit error check vaiue, iansiength af binck (1-0. 
data lengtht3), bikdenumber of thie bicck, @ thru 05535, wreppiog 
cmdecomand/identifier for thie block, data-eand charactere, ETX=s3k 
Entry: elecommand) ei->chere to nend; cx=? chare to inelude in cele 
Exit: Returne when tracsmiseion complete. 


i 


? Bave cailer‘s rege 
Puse 

Pus 

Puse 

Puen 

PunBB 

-> mend haffer 
ocotroi-bresk detected? 
mo .. contioue 

= dia pow command 
abow ebatdown eent 


want te inoreeact 
= ete value 
eave in mend heffer 
=> peat CRC bytes 
@ charactere string len 
= chara + cmd ¢ bik@ leo 
seve the iength 
= mext eend binck number 
e@ave eand biock number 
restore the 
eeve the command 
jump if mo bytes to move 
move in the chars 
etx value 


Pag egeeeg ecg ears 


4 
4 
| 

H 


be buffer 
cp = biké+cadedate leo 
=> blké/cudsdate area 
caleuiate the arc 
+. Beve in the heffer 
dl © mee retrina 
oi -> baffer 
co = blk#/cmd/date Leogth 
charactare to «and 
ei = char to «pad 
+. @ond it 
-- Loop antil 01] sect 
bx © now 
m= leter, 10 seconds 
and wait for e cheracter 
timeout .. one if any reep 


PEEEEGBEEGES 


i 


© leet reepones sent 
tell the other mackine 
> buffer 

and reeead our binek 
10 seconde yet 

no .. continue 


= get iaet response 
request leet reepones 
incremect the error count 
+ ond ack other machine 

get a char 

+. weit for enother to arrive 

ve df anothar does, get it 

e+ get leet response now. 

«+ kill the nek 

inerement error count 

bx -> haffar 

+. retry 

RAL tha character 

Rext Rend block number 

Q. ebotdown eent? 


REREMRREDER SNS QH*DEEEE 


rt 
3 
6 


SCOLRsaDSS 
DX, OFFSET SHUTDOWN_R1 


tieiitthiatd 4 


and 
restora lengtk 


23 
$s 








ter 
Q. more than 2 ckare left? 
A. yee .. continue 
+. met to Offh 
@ bite .- 
eleer bh 
ohift the next aber 


SCBLKSID 


} thie routine veite for a charmeter, .5 sxce. 
1 Exits carry=TIMEOUT; no aerry-char received; al = character 


scwaITC PROC | WEAR 





SRORT eccac3s 
AL, 68 
sccrclo 


@- bigh bit on? 

a. no .. do not xor CAC veloe 
«+ include the next bit 

++ SOF the CRC velue 

loop ‘til dome 

«. epatinve wheo dons 

daciude the next bit 


+. Continue autil done 


Poss ox 
Ox, WAIT_CoUNT 
Ox, 13 


snow... 
= later (.5 eece) .. 
char eveilable7 
yes .. return 
+5 sece? 
RO .. contique 

show timeout 

oe Feturn to celler 


SRORT SCWAITCS® 
AX reture te celler 








cs 
sccRceS 
cs 


ax 
sr 





oo and return to caller 


BEELER 


etora caller's rega 


UERpTgPa ge SaRRTEES 
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PRODUCTIVITY 
@ UTILITIES 


Sees coe sistas ae cave 
This routine receives © block, checks CRC, ACKe ite reception end ple L eee 


the data in wbuf. RTR of block should heve slready hewn rend and discerded 

The block format is documanted in 3CSLKRND. 

Exit: Carry - block met svailabla {timeout or bed orc), : ive deng neat tieaceseuesetuneceusaeoce 
4 Wo Carry - hicck received nk, in wbuf, sterting w/CRC; 01 = command byte 


onan ne tie eee eeneennoneae: } Keotare oo 


3 seve rege 


be = current tiner = bytes left 


bx = mes time to weit until 
Zero out chzr counter elser the cerry bit 
di > vbuf wove lsb of dx te cf 
=> work buffer ere fisld -- enetinue in bx 
4 chare needed bl = low order 
char svailabls? bh « middie 
0 .. Srror dl @ hight 
= current timer «. high is sera 
Rext tine to wait until di ~> biocka ieft 
put in wbuf sa «+» 6nd count down 
= | chers ot fs max bytes ta do 
len in yet? ICPRSLES29: ve counter 
ol @ digit 
-- Upper bite aff 
Change to printahie 
enough chare received? aL, @. ebove '6°? 
yes .. check ‘em out, A. mo .. continue 
eise .. get annther ‘RDI ? +s Convert tc prtabls 
SCPRALRS25: sve the char 
Mov 1 e« shift vslus 
OCPRELES27: elser the cerry bit 
rotzte dx:be .. 
«+ by 08 meny bite ee nocded 
continue 
raatora count 
011 dome? 
no .. cantinue 
sii done? 
y print it 
xlst next char 





a 








OX, [DI-2) 
ox, 

co, Dz 
ICOLERCVSO 
@RORT ZCBLERCVIO 


gti 


ex, Siztsam) 


: 


By, gf RTAMALKHO 


[ZreRCRC] 


yes .. continue 
eine .. cieer com buffer -- return directine to up 
ol = ack restore registers 
++ ave me laet reop 
eck Imet hinck 
show re receive 
+. return ts celler 
© RAK 
seve iast resp ICPRELKS: 
+. teli remote .. no go ree 
increment error count ? Detereine if epeed sync string reraived ak. 
show error condition ? Entry: Receive buffer should hewe syoc string. 
BF sng eecus te caller 4 @oit: Corry bit set indicates sync error. 
sin See ao ee enannennesennennnneen ent eeeerernnn ann een a= 
eove 06 iset reop a 
+. tell renote .. aii is go jcarocnt 
naxt block number 
© received command 
die now? 
eantinua OCSPDCHE10: 


’ Me ate ler change? 
check received string 


LXR 
CALL 
PoP 
cur 
JE 
oP 
nov 
cnr 
JE 
CALL 
nov 
nov 
CALL 
arc 
or 
nov 
nov 
CALL 
Inc 
sTc 
MP 
nov 
nov 
CALL 
rec 
nov 
CMP 
rd 
nov 
CALL 


OCRPDCAK2@: = wait counter 
wait 2 ticks, max 
any cher? 
yes... check it 
count up? 
no ., check rgain, 

SHORT ICEPOCAXI® eime .. error 

AL, AL ane charecter? 

ECBPDCHKS® mo .. error 

AL, RYWC_INC © mext char 

2CSPDCHRIO check next char 

show sync ok 
+. return to coller 
show no sync 
+. veturn to caller 


ZCBLERCVES: 
OCBLERCV9O: 


38 


@CRPDCHK2S: 


ECSPOCHEIO: 
ecatxacy = ENDP 


Fee eee cee 
7 Determins if chere tre rvailabls. If so, attempt ts receive 8 block, 
lock not available; Resbleck received ck, in wbuf, sterting 
comand byte 
J eer renee enna nee nn ence eee ceenteeeene ener antrnseneecemeeresenenrns ZCSPOCHKOG: 
OcrRYRCY = PROC 
CALL any chore avaiiable? 
ac an .. exit eeme ewww aren ner mena enrar nr ecene nnn nnnn conn esmneseeneeeennarenencseee 
cH ete received? This routine couses s prompt ts be plsced cn beth machines. 
JBE ECTRYRCVES no. The response ney he given from either mechine. 
@CSLERCV Entry: di -> prompt messege, ended in ¢ 
a RORT ICTRYRCVIO tell ‘am bow it want Exit: al = = seapoo e 
OCTRYRCVEO: AL, RLR @- request of isst resp? (ao ann anisenaesescsennn nance eteee—e 
OcTRYRCV76 
AL, RAK seve jiatera 
ecpute # aoe 





3 
BRARRES RRS RRR ES SEES RE 


meencnn: elser directins 
7 This routine subtracts the 10 LEO from the byt we initial pointer 
i printe the number of b t to tranzfar 01 .. ; Look far § cheracter 
— + mes 109 chore 
find the vaiue 
ex => char after '§° 
ce ai -> start of string 
WORD PTR SFTXELFT¢2, 3 @. < 64k bytan ta go? © leogth af string 
ICPRILFT1O no .. continua al © comand (prompt) 
WORD PTR RYTRSLFT, I0_LEN in_len left? CBLNS wend ok? 
ZCPRTILFTIO A. ye’ -> etert of string 
WORD PTR @YTESLFT, 6 prompt & get rezponas 
SNORT ICPRTLFY20 1} Festore rege 
RCPRILFTIOs WORD PTR SYTESLFT, 10 LEN subtrect trans 
WORD PTR syTxsLrT+¢2, 5 +. from left to 
WORD PTR SYYESLFT get # bytes left (iway 
@. if block boundery? 
A. nO .. Ekip print 
++ print $ biocka left @CSPROMPT 
restore rags 
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more of the same. 


The latest editions of the best-selling 
(GE Norton Vilities have arrived. 


And they're stuffed with the same 


Sy < sort of stuff that pat us in Mest place 
. to the first place, 
ay . 


Pius enough new features, fanc- 
tions and enhancements tw keep us 
there with room to spare, 

The Vorion Disk Doctor™ isthe 
most significant advunce in utility 


eee software since our legendary 


(oS 4 UnErase? Wit cau't repair your 
coreupted Noppy or hard disk, thea 
As. Buster, you've got one corrupt disk, 
4 in which case, you'll need to refer 
~~ to The Norton Troubleshooter, a 


158-page guide to Nading and Nxiug 
“S| most anything that conid go wrong. 
‘You'll find them both in the 


a ne Advunced Edition. Aiong with the 
world’s most powerful disk o 


mizer, an cahanced user interface 
and u wish list of uew techoology soffictent tu satisfy all 
those customers who've heen politely weiting and calling os, 
Asking for more of the same, 


ADVANCED STANDARD 
EDITION aoa LN 
fersi n4.5 


75 $48 





Monthly Specials 


e take great pride in 
Warehouse Oata Products’ 
ten year anniversary. A 
decade of team commitment 
to servicing the computer 
market with low pricing, technical 
Support and integrity. 

We want to hear from you about your 
needs, whether it's product availability 
or how to better our service - we want 
to know. Tell the team who knows the 
customer is always right. Call 
1-800-421-3135, 


Sincerely, 


Cul 


Earl Beatty 
President, CEO 


See DOS rua like you've never 
sven it before. Like you wou't see it 
run with uvy other DOS enhanced 
Shell. See version 2.0 of the Nortow 
Commander™ =a dramatically 
advanced version of the program 
lofoworld catied “twps in Its class 

, .@ level of conrenience for 
MS/DOS users” 

The new Norton Commander com- 
hines the functious of a hard disk 
manages with all the features you 
uced to sapportand enhance the DOS 
command line, vet it's exible enough 
to get out of your way when you don't 
need to see it, Novice or expert, you'll 


Ventura Publisher 


Use over 70 new features such as 
network compatibility, on-screen 
gray scale and contrast support 
with Ventura Desktop Publisher 
from Xerox, 


Includes Bitstream Fontware. 
Mfr. Suggested Retail 1895.00. 


$449 








WAREHOUSE 


PRODUCTS 


rN 
WAREHOUSE 4" *. 


Ss oO 


ACCOUNTING 


DacEasy Acct, Ver30 . 
DacEasyLight........ 





COMMUNICATION 
PROGRAMS 





DATA BASE 
MANAGERS 


Clipper ... 
Condor .. 
OataPerfect . 
OBaselV. .. . 
OBaselV Programmers Edition « 
OB-XL Diamond12.. 

Fox Base Plus 2.1 





VP Into2.0 . 


DESKTOP 
PUBLISHING 


Ventura Publisher 2 o. . 3448 


DISKETTES 


Maxell5%’DS/HD.... 
Maxell 5%” DS/DD . . well 


3M 600A Data Tapes a) 
3M Tape Cartridges... ‘ 

Verbatim2520 .. .... . 10 
Verbatim 25HD...... gta l8 
Verbatim 3.5 720K ....... pot abel 8 
Verbatim 514M oo 8 


WAREHOUSE DATA PRODUCTS = Call on Novell and any other 
of AZ Computer Corporation 


Division 
2727 W. Glendale Ave. *« Phoenix, AZ 85051 





F 
DOS 


leM40 . 
MS-DOS 4.0 


EDUCATIONAL 


Mavis Beacon Teaches Typing . . . a 


INTEG RATED 
Ability. 
Ability Pius 
Enable OA.... 





$120 


- Call 


PRODUCTS 

















The Advanced PC Security Product! 
Protect your PC against Virus Attacks 
car 





CAD & 
ENGINEERING 


Borland Sprint 
Easy Extra q 

Grammatrik tll, 4 
19 «Grandview ... ae 





1S Microsoft Word 5.0 . 
300 Multimete hasecnage ul. 
‘Word Perfect 












8 
ar") 
45 
9 
8 
. Cell 
ee 
fi) 
80 
69 
69 
Ri) 
5 
110 
oe oI 
ee 
PC olsen “eal FOR ITEMS 
ae # | NOTLISTED. 
Sidekick Pus : 2727 W. Glendale Ave, 
SOS... a Phoenix: AD BS0ST™ 
$02 Pius. at 1-800-421-3135 
Tuto Using ¥ s 1-602-246-2222 


networking products 





1-800-421-3100 





y We gla lad 


‘H - 


ARC PRO TURBO 88 


*640K 477/954 MHz 
*Color Mono Graphics Card 


























*1-Clock Calendar 

*MSDOS3.3 
wiMonochrome Monitor... . .. $808 
wiColorMonitor ... 960 
ARC PRO TURBO 286 

*512K RAM 8/12 MHz 

*EGA/MDA Graphics Cand 

*101 Kay Keyboard 

*2-RS-232 Serial Ports 

*1- Parallal Printer Port 

*1-Clock Calendar 

*MSDOS33 
wiMonochrome Monitor . . Sa 
wiColor Monitor .. © 
wiEGA Monitor . 

ARC 386 Skyscraper Call 
ACCESSORIES 
Copy IPC Deluxe Board .... . $101 
CurtsRubyPlua .. . . . 6 

ards. Call 
LogicatConnection .... Call 
Mach Ill Joystick. .. % 
Masterpiece... .. a5 
Masterpiece Plus .. 96 
NTC 101 Keyboard... 00 
Stedi-Wait . 5 
150 Watt Power Supply... 99 
BOARDS 

AST faheariage Crema seenpes $429 
ASTUOMini XT . fi od 
AST Rampage/2, 512K . e 
AST Rampage 286 Pus, 12K ‘ 
DSTERDEL WEAK . 129 
ASTXformer . Call 
Everax RAM 2000 . ° 1 
EverexRAM3000 .. . 0... 98 
EverexMagicCard . . Boe Tey ak 
Everex MuttiFunctonEMS .. . Call 
Everex Magic /O . . Call 
Hercules Graphics Pius " ears 179 
inboard386PC.... .... , Call 
Wel Above 286, S12K tee eee Call 
Microsoft Mach 20 . 2. ae - 267 
Orchid Tiny Turbo... ..280 

CO-PROCESSOR 
(NTEL 
80287 C te teens CO 
80287-8 . - ae Call 
0287-10... bem . Call 
80387-20 wee ee Call 
80387SX 
8087-2...... ' 28 G se 
6087 . ° 

LASER PRINTERS 
AST Turbo PS bud $3199 
Okidata Laser6wiliF ... 1019 
Panasonic 4450 Ege Call 
ToshibaPagelaser .... Call 





* Ail Prices are subject to change. 


LAPTOP 
COMPUTERS 


Sharp Laptop. . etl 
Toshiba T-1000..... 
ToshibaT-1200FB . 
Toshiba T-1299HB .. 
Toshiba T-3200 ..... ... 
Toshiba T-5100...... 
Yoshiba T-3100E . 
Yoshiba T-5200 

Toshiba Accessories . 
ZenithLaptop. 


VIDEO BOARDS 


AST VGA Pls . 
ATIEGA Wonder 800 | sree 229 
ATIVGA Wonder. ote 

EVEREX VGA Agee 










AT&T 


AT&T 6300 WGS, 10MHz . 
AT&T 6286 WGS, 12MHz.. 
AT&T 6386 WGS, 16MHz 

AT&T 6386, 20MHz,135MBHD . 
AT&T 6386E, 20MHz, 135 MBH D. Lan 


UPS. 


- 4599 
Server Tower 


Emerson 
UPS200 
UPS 300 
UPS800.. oo 2 NG 
UPS 1500 . . Call 


EGA MONITORS 


Goldster EGA w/Swivel_ . 
Mitsubishi Diamond Scan 
NEC - Multisyne Il 
Princeton Ultra 16 
Princeton Uttra Sync 
Samsung CM 4531 . 
Samtron ee 
Sony Multiscan . 
Zenith . 


FLOPPY DRIVES 


TeacSv" 360K . .... .. $79 
Toshibagyi"144MB. "129 
Toshiba 3¥4° 720K - 109 


HARD Pane, 


Plus Hardcard 20MB 
Plus Hardeard40MB . or) 
Plus Passport 20MB ... 
Plua Passport 40 MB 
TMG Cardriva 20 . 
TMG Cardriva 30 . 
TMG Cardrve 50 















*We do not guarantee compatibility. 


* We stock all available products. 
«We welcome international accounts. 
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HARD DRIVES 
Bernoulli 44MB . Cait 
Bemoulli81201 . $778 
Bernoulli B120X .. -.. Call 
Bemoulli B220X , Call 
Core Hard Drives » Call 
Miniscriba20MB .. oo, 240 
Call 
250 
279 
Call 
abe eog a) Call 

SeagataST125wiComt 2... ... 319 

Seagaia ST138wiCont.... 

Seagata ST 251 

Seagata ST 4096 . 

MODEMS 

Everex 300/1200 .. . 

Everex 2400 INT ..... 

Everex2400 MNPINT ... 

Everex 2400 MNP EXT . 

Everex Mini 1200... 

Hayes 1200 . 

Hayes 2400 . 

Holmes 1200 INT . 


Holmes 2400 INT . 

US Robotics 2400E .... 
U.S Robotics 9600 HST .. 
U S Robotics Courier 2400 
US Robotics Sportster 1200 . 
U.S. Robotics Sportstar 2400 . . 














DIGITIZERS 
Kurta Tablets ..... . Call 
SummaGraphics - Call 

MICE/SCANNERS 

Completa Scanners .. 9178 
Datacopy .... Call 
HP Scanjet Call 
Logttech Cl Call 
LogitechHiRes.... Call 
logtechPS2.... . - .Call 
LogrechScanman. . Call 
Logitech Serial . eee be. 
Microsoft Bus w/Paintbrush . 82 
Microsoft Serial w/Paintbrush 
Panasonic FX-RS 505 . 

MONITORS 
AMDEK 410 . 
Goldsiar Amber w/Swivel . . 
MagnavoxRGB... 
NECGS Amber... .. 





NEC Monograph wiCard 
Princeton Max 12.... 
Princeton Max 16 . 








Samsung RGB: wit. 
Sigma Lazarview . 
Viking 
Viking!.... 2... 
Viking 10 Color. 
Viking 2400... 
































PRINTERS 

ALPS 
Allegro24... .. Call 
CITIZEN 
1200.. . $146 
1800 ns 166 
MSP 40 e 205 
MSP 45. 418 
MSP 50 = . 385 
Teibute 124... 55 
EPSON -Callon alt models 
NEC Products... 0... ww. Call 
‘OKIDATA - eager ad moze 
OKI920/321 
OKI3S0 
OKI991 
OKI393 
PANASONIC 
WOBOHIM2 yi ec cec ee cesses efeneed 169 
1091-UM2 .. Call 
1092.1, » 320 
1124 Call 
1524 . Call 
1592 409 
RIK + 829 
STARMICRONICS 
NX1000 .. 
NX1000 
NX1S.... 
NX2400 . 
TOSHIBA 
921SL. 
341SL. 
351SX 
Pan or, : 

FREE SOFTWARE! 


Purchase over $100 and receive one of these 
diaka absolutaly FREE! Purchases over 
$250 get two free disks, over $400 get throe, 
or get all lour disks when your purchase is 
over $500! 


1) MIXED BAG. 2} PC-WRITE. 
3) FONT-SET. 4) OR. DATA LABEL. 


WE CARRY TARGUS LAPTOP BAGS Call A 


WAREHOUSE— = 8 


PRODUCIS 


No Charge for 
or Visa 





TERMS 
on most software 8 $5 00 


Shippi 
ara + 67% aalaa jax 


AZ or 





fourtaan (14} daya to c! 
accapt purchasa osda 
aulhorizad Inatitutiona for 3.5% 
mora ihan cash pnce Allreturnaare 
subject to ourapproval There willbe 
a 20% raatock faa Ali pricaa ara 
subject io change Ove to copynght 
laws we cannot take back any open 
software 





Phone Hours: Monday thru Friday 6:30 a.m. - 9:00 p.m. MST 


Saturday 9:00 a.m. - 5:00 p.m. MST 


Technical Support: 1-800-421-3135 
Callour 1-800-421-3135 within the USA and Canada. 





PRODUCTIVITY 
® UTILITIES 


Jo tomer anne nen nn nnn nnn anew nnn n enna nn nnn nnn enna naan enn nena = 
$ This routine displeys » prompt ead weite for » responne. 

r Fesponse asy be gives from either machine. 

$ Retry: ¢x -> prompt nessege, ended is # 

4 Exit el = responne; Carrysreeponse came from remote machine 

i RQ Carry - response came from locel machine 
: aes 


PURs 
Puan 
pusE 
puse 
nov 


rie 


GCPRESPLOs 


PROC 
vusE 
rusu 
push 
mw 
INT 
nov 
CALL. 
nov 
pt 
az 
nov 
ut 
pusa 
nov 
nov 
wow 
nov 
CALL 
Por 
cue 
ne 
CALL 
a 
cur 
a7 
nov 
sTc 
Por 
Por 
Por 
ver 
DP 


t 


ry 
oveilable? 
k for block 


saree 
ae 


iT 
pag 


2hee 
ett) 


AEE RRREL EEL EME EEE LEASE 


This is what 
a year’s worth of 
PC Magazine looks like™ 


and PC Week, PC Tech 
Journal, MacUser, Govern- 
ment Computer News, Lotus 
Magazine, Digital Review, 


Altogether, each disc covers more than 
43,000 articles that have appeared in 
the last 12 months. 


Fast, Easy To Master! 
Locating the exact information you need 


Microsoft Systems Journal, _is a snap because COMPUTER LIBRARY 
Communications of the ACM includes BlueFish searchware from Lotus 
and A+. Development Corporation. Just enter the 


topic you're interested in. BlueFish 


Introducing COMPUTER LIBRARY! rapidly locates all the articles eae \ 


COMPUTER LIBRARY™is the ultimate that mention that topic € 
desktop reference on computers and and makes them avail- 
computing. It’s a database containing the —_ able for your instant 
full text of a year’s worth of these 10 retrieval. 
leading computer publications, all on a COMPUTER LIBRARY is 
convenient, monthly updated CD-ROM. _ designed to boost the pro- 
And if that’s not enough, it also includes —_ ductivity of anyone who is 
abstracts of computer related articles professionally involved 


from over 110 other periodicals like 
InfoWorld, Data Communications, Com- 
puter Reseller News, and Datamation. 


with buying, managing, 

supporting, marketing, 

or developing computer 
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3 dx -> received heffer 
3 du => 

3 got response 

3 restore ax 

$ retusa to caller 








hardware and software. Once you begin 
using it, you'll wonder how you ever got 
by without it. 


Subscribe Now! 

COMPUTER LIBRARY requires a CD-ROM 
drive. If you don’t already have one, we 
can help you save money on a fast, reliable 
Sony drive, complete with a 12-month 
warranty. 

An annual subscription to COMPUTER 
LIBRARY costs only $695. To subscribe 


or to get more information call 
| \ py avevat 


(212) 503-4400 today. 
THE ULTIMATE DESKTOP REFERENCE 





™ 
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PRODUCTIVITY 


a «« Call requested routine 
3 xeturn to caller 


a crecte file 
3 eave rege 


oegeRe 


a3. 
f 





3 Clear the wait counter 
3 04 -> received date 
jane file eise bigh 


i 


Sgge 


POPI RI Rl gs Gare: gis ss 
2 Lid 
8a 


a pEUSUUEOUETETY 7 ME 


© creete file 
js Creete ok? 
«< error 
le 
file ie open 
seceived date 
time 


nov 
ADD 
nov 
now 
CALL. 
CALL 
CALL 
cur 
2 
nov 
now 
CALL 
CALL 
IMP 
Nov 
XOR 
CALL 
CALL 
MP 
Nov 
2OR 
CALL 
Por 
Por 
Por 
Por 
Por 
RET 
EuDP 


BAMDLE, AK 
YIG1, ¥LG10 « 


YEG 
i 


24 


si, WUF 
WDATA+22($I} 


‘7 


re 
3 
ae 
a5 
sets 
& 
3 


f 


4% 


the name 
being received 
print ascii§ atring 
nt the string 
int blocks to send 
request 


43 
288: 


i 


aa 


; 


Te 
g 
St 
ySEGERUEEENT 


BEROMEEEYOEEE 
ERSRTOL EPS. 


it 


ve 
g 
3 
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Webster’s defines form as ... 


“to think of; frame in the mind; conceive ... create out of separate 
elements ... assume shape.” 


Indigo Software defines JetForm as ... 


‘doing all of the above creatively, efficiently and inexpensively.” 


What can you expect from the most 


powerful, flexible competitively-priced 
electronic forms product on the market? 


I Power: to take full advantage of 
PC interactive graphics design 
capabilities and the latest in laser 
printing technology. 


i Flexibility: to create electronic 
forms that meet all your forms 
requirements — from single-page 
expense claims to multi-page 
insurance policies. 

I Design: to watch your form as it 
takes shape and use a host of built- 
in design features. i 


BB Speed: to cut your forms design and 
print time to a fraction, with no 
compromise to the end product. 


I 
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(ZCOPY.ASM continues) 





ls What You See Really 
What You Get? 


With JetForm, yes! JetForm makes 
the creation process easy. As your 
form takes shape on the screen, you 
know it will look the same when it 
comes out of your laser printer. 


JetForm 


Call (800) 267-9976 (613) 594-3026 


Indigo Software Ltd. 
560 Rochester Street, 
Ottawa, Canada KIS 5K2 


Jetform solutions are available for: 
IBM PC/AT, PS/2 and compatibles 
HP 3000, HP 9000, 

DEC VAX 
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rite REM Mito Systems 
1633 Babcock, Suite 424 
Sar. Antonio, Tout JbE9 





IMS 286/12MHz | 


IMS 286/10MHz 








System includes: 

* 80286 processor running at 
12MHz, zero wait states, 
switch-selectable to 6MHz 

° IMB RAM 

¢ 5,25" 1.2MB diskette drive 

© Dual diskette drive/fixed 
disk controller 

* 200-watt power supply 

¢ Enhanced, 101-key keyboard 


. tlustrated installation and 
rations manual 
° C lock/calendar with battery 


backup 
Base System ... 


$1145 


Base system with monographic 
card and monitor 
With 40MB Seagate® 
(28ms) 
With 70MB MiniScribe” 


EGA and VGA u 


call for details. 


Todd Winters 


Artec by 


‘ades available; 


System ‘includes: 

© 80286 processor running at 
10MHz, switch-selectable to 
6MHz 

¢512KB RAM 

¢ 5.25" 1.2MB diskette drive 

* Dual diskette drive/fixed 
disk controller 

* 200-watt power supply 

¢ Enhanced, 101-key keyboard 

® Illustrated installation and 

rations manual 

* Clock/calendar with battery 

backup 


Base System 


Base system with monographic 

card and monitor 

With 40MB MiniScribe 
(61ms). . 


aye $1545 
With 70MB MiruScribe 


EGA and VGA upgrades available, 
call for details. j 


—{— ad 

Back home on the range, 
TM. ‘Dillo is rustling up 
great deals on personal 
computers.” At IMS, 
confides T.W., “we bite 
the bit to rein in the best 
prices. And our machines 
don't mind being ridden 

hard and put up wet, 

) they're built for solid 


ivceniibanaal So byte down with an IMS 
= -# system and boot up right! 
a ~~ é 


INTELLIGENT BUYERS shop for superior products and superior value. 
All of our products come with a one-year limited warranty, one year 
of technical phone support, and a 30-day money-back guarantee (does 
not include Freight). We do not charge you for UPS ground shipping 
within the continental United States, or for buying with your credit card. 
Intelligent Micro Systems is The Intelligent Choice. 

Prices ee to change. Software is non-refundable. AZ, CO, FL, GA, KS, 
MC; ant {TK pestdenbs, pleive az sppropridte Loctl wiles tax. 
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| © 150-watt ate supply 





IMS 88/10MHz 


System includes: 

© 8088 processor runnin, 
1OMHz, seen gull et to | 
4.77MHz | 

* 640KB RAM 

* 5.25" 360KB diskette drive 

* Diskette drive controller 


* Enhanced, 101-key keyboard 
* Illustrated installation and 
operations manual 





Base System 

Base system with monographic 
card and monitor 25 
With “ag MiniScribe 


} With SOM MiniScribe 4 
(GOIN). os. cosets ese $1065 


EGA and VGA upgrades available; } 
call for details. | 


Drives 


Hard Drives 
43MB MiniScribe AT 


( ) 
80MB Seagate AT (28ms) $669 | 
TOMB MiniScribe AT 

(28ms)...... $895 | 
30MB Seagate XT ‘(65ms) $310 
40MB MiniScribe XT 

(65M); case esses oe $379 


Diskette Drives 
360KB for XT (black) 
360KB for AT (gray). . 
1.2MB for AT (gray) 
1, ‘ed Teac’ for AT 


To Order Call Toll-Free: 


800-777-7757 


Mon.-Fri. 8 a.m.-9 p.m, CST 
Sat. 9 a.m.-5 p.m. CST 


For Customer Support: 
800-288-2123 
Mon.-Bii. 6.a4ne7 pam. CST 
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CRE_PILEP2¢ 


PEE ae 


gees 


x, 


ROSS ESB RSS SSARSTESE SES SG EEE S EES 


waUP 

MDATA? 38 

OFFEET FILEMAME 
13 


OFFSET CURDIR 
cx 
“zn 


DSIDTACDTA_LEV, AX 
OS:DTACHTA_REWS2, AX 


DTA_LEB+ 
ray 


[RX*MDATA] 
XBUF_PTA 
Dx 
[BROHLEN) 
a 


PRODUCTIVITY 


datermime if file exists 
seve caller's regs 


ai -> received dats 
ol -> file name 
di -> flle came eres 
«« length to nove 
move in the file came 
~> file name to open 
© ettributes 
© find first 
file found? 
PO... @rror 
eck the request 
++ continue 
mek the request 
eave reply 
© get frne space 
me curreot drive 


and mew 
exe find file date len 
ei -> dta 
tore reply 
wend reply 
restore caller's regs 


procese ebutdowm request 
dx -> request 
+. werdl mever return 


process ack 
show eck received 


process date block 

be -> buffer 

dx -> date aren 

di -> build butter 
-> input date 

buffer length 

excluda cmd & fikno 
positive direction 
move date to buffer 


=> write pos 
write? 
ma .. continue 
o> past data 
dx -> dete 
date length 


+. weite file 
Prict § blocks ieft 
eck the mag 

+. Do date 

«+ Gand it 


tt 
@ eny to write? 
A. an .. close 4 eeit 
«+ seve put poicter 


i 


TEEPE ESS) 


nesvuc_p 


3 This routine will nend the requested file: 
3 Exits Returns to DOS when e11 files nent. 


ome machime date? 
yes .. skip seat date. 
@ net tite date 
© file time 
© file date 

Set file date ¢ time 

ah © close command 
close the file 
show file closed 


ah © priot saciis 
«+ Ginplay it 


process verity ok 
ba <> received pachet 
ol © flings sent 
axeure other flegs off 
«. turn om other f1egs 
a1 © new fing sot 

met off others 
ce © mend mo date 
+. return flege 


«+ Fesyne 
++ Clear our recy buffer 


wan een wens ewes ne acces an annenecneweenrwereuswrarsnenansuscsusssee—== 


uese PROC = NEAR 


#5 


Ax, MDATAt24[ Bx) 
AX, DS1DTA_OATE 


AX, MDATAS22(RX} 
Ax, D61DTA_TIME 


ecsr2e: AX, DS:DTA RSIS 
AM, PILES 
XCBF3S 

xcar2s. 

AX, DOIDTA LEIS 
ax, FILess—E 
xcaris 

PLE, FLGA 
zcar20 


oP 
nov 
ruse 
Les 
now 
now 
PoP 
nov 
nov 
INT 
a 
nov 
nov 
now 
now 
CALL 
CALL 
nov 
nov 
nov 
nov 
nov 
ac 
ADD 
ane 
nov 
now 
TEWT 
mux 
‘TEST 
as 
nov 
nov 
cw 
a 
aa 
now 
CMP 
m™ 
uP 
now 
CALL 
cmp 
m™ 
cu 
™ 
uP 
now 
cur 
oB 
om 
nov 
om 
mA 
TEST 
mus 
nov 
CALL 
nov 
nov 
Int 
uP 
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a, \_LEM[ BXONDATAI 1 me 
ALLES[DX*20MDATA] 3 dx © mew of frae 


© find operating tp use 
© ettribute to find 

-> path/filename 

any file found? 

you 


met Bs to find mext 
save os 
} @nrmee file aise 
3 +. neve law 
doo. and Bev 


me = open for rend 

daida -> fllenaze to open 
@. open the file ok? 

A. mas. try neat file 


bx -> received buffer 
law of free 


} «+ Beve locelly 
3 +. low 6 mow 
A. nO .. contioue 
ue ie file's ten 
lew & mew 
eeve locelly 
low & mew 
overwrite? 
yes .. mabe it so 
update? 
yo .. ask operetor 
=> recv'd massage 
© receiver's file date 
is receivers file older? 
yeu.. mend cure 
younger .. skip it 
© receive: tile time 
ia receivers file older? 
mend 


78 

iseue overvrita promt 

overwrites 

you .. do it 

do overwrite? 

yes skip file 

Fetry prompt 

e hi file 

is our file smaller? 

yes .. start transfer 

mo .. check for abort 
low order 

o our file amaller? 

yes .. start transfer 

abort if too big? 

ma ., next file 

-» file nane 

dispisy it 

=> too big messeqe 

@ prist to § 

aeeeey 2 menssge 


(ZCOPY.ASM continues) 




















aL -> £1 
o- tell 


el => £ 


ah di 


= el 
fils 
try 


ax => 2 


BRSGUUSHLENEAGERSELEE SES 


ocsr 

9 soeaeeen== as 
? Thies routine will display the requested string. 
2 Sbtry: al -> string to prict. 

J -eneeenennnnnnnne: 


OCPRTAL PROC - WEAR 
pus 


puss 
psa 
ak = dl 





PRODUCTIVITY 


ell prompt 
the uner 


++ @hutdown 


Llename 


prict the 
dx -> being spot 


spisy asciis 


dleplay ness: 
peine Bice! ke feft Reese 
os clear the eet eee velpe 


@Lapie: 
= Bandis of lest file 


one file opcode 


Closed, captedo! 


nest file 


= shutdown command 
no date is neat 
pend the comand 


hutdown etring 


end gracefully 


4} save rege 


epiny character 


OCPRTAZ10: al © char to prt 
@. anything te prt? 


+ return 


dl = char to prt 
+e dispisy the char 


oe Next 
OCPRTAZOOs 


9 retoro 


char 


reetore rege 


to caller 


This routine will build » prompt for both machines. 


Entry: fllenawe in the OTA contsine flim name; dx -> prompt atring to ese 


Euits al © reply char, epper case 
PROC | NEAR 
ruse 6r 
br 


) Atve rege 


BI, XBUF 7 a1 «> work arse 


BI, DPA_MAME al => £: 


@l © cBar from filename 


ilenams 


aL, AL sed of name? 


OCPPRIO yee 
ave 

BHORT SCFPRIO 

Br, DE 


REM - BASIC PROGRAM TO CREATE @COPT.COM 


oe Dext yeild 
de xbui 


CLOIFOINT “Creating BCOFT.COM “1 OPEN “OCOPY.COM < AE 61 


PIELD $1, 1 AZ A$1 CHECAZURE 

FOR I= 1 To 

eines Ot LOCATE 2,31 FRINT “Countdown: "251 
FOR J © 1 To 16: READ BYTES: BTTE = VAL("6B* + 


e@- as 
TES) 


CHECRGUNG © CHECKSUNS + @TTE! LI@EZUM$ © LINESUMS + BYTE 


IF (BTTE < 256) THEN LSWT AS@CBRS$(@YTE)s FUT 61 
WEXT J 
READ LIWETOT@: LIWECHECES = VAL(“6B“+LIWETOTS) 
IF LISECBECRO = LINEZOUNO THEW GOTO 220 
LOCATE 4,2: FBINT °Error lo line $* ; 2604 1 
BEaT I 
CLOSE: READ FILETOTS 1 FALECKBCKS © VAL(FILETOTS) 
IP _CHECROUNG <> FILECRECR6 THEM GOTO 260 
PRINT: FRIBT °@COPY.COM creeted euccausfullys: 
PRIBT1 FRIDT de not validter EXD 
DATA 9, F#, a SA, 43, 59, 
DATA 26 67, 
DATA * 6D, 
DATA 20, 43 D, 
DATA 4 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
OATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
OATA 
DATA 
DATA 
DATA 
DATA 
DATA 


@ * 41 Goro 260 


@TSTER 


20, 
6e, 
6D, 





2crPa 
nee eae 
} Thie routine transfere ZCOPY out the port in Az. 
1 Entry: da © pert to transfer on; ce = § chars te send 
2 Exitt etopa vie int 2. debug butter be there 
ees 
OCxFER 
al -> evar of ies to send 
set up length o! ogren 
add in length Le 
du o> ler 
ab > bewe 
> port 
Q. thr empty? 


E 

= 
i 
E 
le 
5 


etart of unitinlised date 

base com port addrese 
interrupt vector to use 

old interrupt for com: 

olé interrupt for timer tink 
eld interrupt for contre] bresk 
old interrupt fer dos “break 
old interrupt for des srror 
opeo film handle 

recelve buffer next get address 


buffer 


He 
uf 


HEP 
| 


iE * 

: 3 

“4 i 
; 
2h2e 


- 
i 
e 
es 

s 


ve 
s 


length of 

flim build buffer 

i/o pointer 

entry time logged drive 
folecer to entry time directory 
ngth of ares 

file sine low 

« and high 

file date 

file tise 

bytes left te trasefer 
etart of buffer epace 


“He 
91 30333 


$343 
sses SSS 
Bee asad 


i 
: 
: 
: 


| 


eee etetEEe CELEECEELEEE 


OSA Aaaaae 


(040 DATA EB, A 25, 2, $0, 





ZCOPY.BAS: As an alternative to using source code, ZCOPY.BAS will create the .COM file when you run it once in BASIC. 
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We dont have an 


athletic 
our 


artment, but 


get a jump 


on everyone in their field. 








Microsoft University brings the institution of 
higher learning to an even higher plane. It'saplace 
where programmers and developers learn about 
Microsoft systems software straight from the 
source: from instructors with firsthand knowledge 
of what drives Microsoft systems software. 

Our instructors take you through intense, 
hands-on courses that concentrate on the develop- 
ment of Microsoft’ OS/2 and Microsoft Windows 
applications. 

‘You gain insight and expertise writing software 
in environments such as MS’ OS/2, MS OS/2 
LAN Manager and MS OS/2 Presentation Man- 
ager. As well as Microsoft Windows/286 and 
Windows/386. 

Courses take place in a lab setting so you not 
only learn theory, you also gain practical experi- 
ence by actually writing software. And courses are 
offered for different levels of expertise. 

To receive more information and a copy of the 
Microsoft University catalog, call 206-882-8080! 
And if you or your team cannot attend classes at 
one of our facilities, be sure to ask about our on-site 
customer training program or video training 
course that is available. 

Either way, we're going to make sure you learn 
the nuts and bolts of Microsoft systems. So you 
can make great leaps in your field. 


MicrosoftUniversity' 


1988 Microsoft Corporation All rights reserved. Microsoft, the Microsoft logo, and MS are registered trademarks of Microsoft Corporation { Written requests for uformation should go to 


Microsoft Umoersity, Registrar, BOX 97017, Redmond, WA 98073-9717. 


DATA C6, 
3 
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They cant mess with your data. 


Plus Passport.The highest performance even two to three times more reliable. But you 
removable hard disk. With rt, you can take the entire hard disk out of your PC’ in 
can have all the performance of the best fixed seconds. And lock it up in a safe place. 

hard disks: 20 or 40 MB of capacity. And an How does Passport compare to cartridge- 


effective access time of 28 ms. Passport is based removables? It holds twice as much data. 


‘For IDM PCAXTAS clas compasars and 19M PS/2 Micro Channel Systema “in Canada, call 4961477-8088 Plus Development Corp ma wholly ovr eutedary of Quantum Corp Passport 2 tudemuri and Phu a a regestered tradernark of Plus Developamen Corp € 1000 Phus Dewehopmant Corp. 
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2408 OATA a4, 
DATA 20, 
DATA AD, 


3070 DATA F, 
2008 DATA DB, a 2 3450 DATA Fr, 
2470 DATA 05, 
2408 CATA 4, 
2458 OATA CA, 
2500 DATA 1B, 
2518 DATA 18, 
e 2520 DATA Da, 
215B DATA D6, 2530 OATA 12, 
315@ DATA 17, ©. e 2. 2540 OATA 7B, 
2550 DATA ct, 
2560 DATA 25, 
2578 DATA 5, 
2560 DATA 7, 
2550 pata Be, 
3600 DATA 6, 








2550 DATA 74, 
2200 DATA FP, 2558 DATA Sa, 
2290 Data cl, 8 2678 DATA 58, 
2306 DATA 72, 3650 DATA 2, 
2310 Data $0, 355¢ bATA 6, 
2326 DATA 58, 2700 DATA 7¢, 
2330 DATA 22, 1 * a 2710 DATA FF, 
234@ DATA AS, 
2350 DATA 1, . 6 

2356 DATA 67, , BB, 

2370 DaTA 21, DA, 2 re, 

2300 DATA 7, BS, 8 . ay 5, Sc, e » £2, Wi, 

2350 DATA SB, 2770 OATA 421052 (ZCOPY.BAS ends) 





FINDING THE SPEED LIMIT In most | comes up is speed seeking (shown in Fig- | speed seeking is used to find a speed that is 
communications programs, the speed is | ure 2A). Speed seeking is comparable to | acceptable to both machines for transfer- 
preset by the operator. Not so in ZCOPY. | the automatic shutter setting procedure | ring data reliably. Generally, 115K or 57.6 
The first action ZCOPY performs when it | built into many cameras. In this case, | kbps will be the rate used. 





If your data isnt there. 


It's much faster. It doesn't wear out. And it a free ae guide, complete with 
doesn't need head cleaning or Satins preven: technical details. And show you the only 
tive maintenance. So you get all the security _ practical way to keep private data _,, 
of a removable. And none of the drawbacks. _ private. Just call us at Pl 4 $88 
Ifyou‘ like to know more, well send you —‘1-800-624-5545" us ee 
® 
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PC Speed Seeking 


ve Bps Rate Esta 


blished _ = Seeking 
Receiver 


tA oe 
“send STK 


ome ty 


‘Both watt for character 


ItSTX: Sender goto 2, 
Receiver 


sphidterme vse 
oe 


Awalt response 
Break 


goin 3 
; Timeout 


Aveait SYNC block - 
————— Break sagy 


+—— snc 


Await SYNC = 
Timeout {1 second) 
Not ACK 


Tred (18 ser ir 0 fy 


+<—— syncend 
Not ACK 


he 
not ACK, goto § 


WSTX recsived, send STX ~ 
W-SYNC END received, goto 7 
_c Any ether char, goto: s., 
Receiver sands SYNC blodk 


The algorithm shown here could be considerably simplified if there The greatest difficulty In Implementing the aigorithm Is that, upon 
were more available channels through which to communicate. For entry, no form of communications—for example, control lines or 





Instance, instead of using timeouts and breaks to determine if the 
speed Is acceptable, DSR and CD could be used Instead. This 
would require a more complex cable between the machines, 
however. 


data transfer capability—has been established between the two 
machines. Communications must be established with the only point 
of reference being agreement between the machines on the starting 
bit-per-second (bps) rate. 





Figure 2: These diagrams, Parts A through D, illustrate the algorithms ZCOPY uses to transmit data between two computers. 


When ZCOPY starts, it sends a mes- 
sage byte out to the other machine. When 
ZCOPY sees a return message byte, it 
knows that something else is out there. 
ZCOPY selects its next action based on 
whether it is the sender or receiver. 

The sender sends a block of synchroni- 
zation data to the receiver. This data con- 
sists of 256 bytes of information, with 
which an initial attempt is made to deter- 
mine the quality of the link. During speed 
seeking, no error, no matter how small, is 
tolerated. If even one data error is detect- 
ed, the current baud rate will be skipped 


and the next lower rate will be selected. 

If the data is transferred successfully to 
the receiver, the machines reverse the pro- 
cess, the receiver sending an identical 
block of data for verification by the sender. 
If this works properly, the machines agree 
that they have found a good starting speed, 
and data transfer begins at that rate. 

After the transfer has started, error re- 
tries are counted as each block is sent. If 
too many retries are attempted on any giv- 
en block, the master makes a request to in- 
voke speed seeking again to lower the bit- 
per-second (bps) rate. The transfer picks 


up where it left off before the resync re- 
quest was made. It is not uncommon to see 
the machines initially synchronize to a rate 
of 115 kbps, and during a subsequent 
transfer operation, resync to 57.6 kbps. 


PROTOCOL CONSIDERATIONS = The 
protocol used in ZCOPY is a fairly 
straightforward, three-layer protocol (Fig- 
ure 2B). As with all protocols, the lowest 
layer is the physical medium responsible 
for getting the stream of bits from one end 
to the other end. In this instance, it com- 
prises the 8250 UARTSs with their support- 
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ing circuitry and an RS-232 cable. 

The next layer is responsible for assur- 
ing that a block of data is properly trans- 
mitted from one machine to the other. This 
layer is given a block of data bytes, the 
length of that block, and an associated 


PRODUCTIVITY 


command byte, as shown in Figure 3, 
““ZCOPY Data Block Contents.’’ It places 
control information (two framing charac- 
ters, an error checking code, and a block 
number) around that block and then trans- 
mits the block to the other machine. After 


the block is transmitted, the other machine 


responds with a positive acknowledgment | 


(ACK) or negative acknowledgment 


(NAK). If the response is a negative, the | 


block is retransmitted until the other ma- 
chine receives it properly. 


ZCOPY Block Layer Protocol 


The Sender and Receiver labels deal with the data flow direction 





without respect to the Master/Slave function. 

A normal block transfer Is as follows: 
Recelver Description 

Sender transmits block 


Receiver senses no CRC error and no 
framing error 


+ AK 


The receiver checks the block number of each block successtully 


received to determine whether that block is new or not. If new, the 
receiver updates its own internal block number to match that of the 
received block. If the block was previously received, it is discarded 
and the receiver continues waiting for a new block. 


A block with a data error during transfer: 
Receiver Description 
Sender transmits block 


Receiver senses CRC error, 
sends NAK to sender 


Sender 
(Block #2) 
= ACK 


A lost ACK will result in this sequence: 
Sender 


(Block #3) ap 
+ ax 


Timeout (5 second) 
or 77, 


(Block #3) 


Intermachine Command Structure 


The following illustrates the biocks that are exchanged between 
the Master and Slave. The notation is command, data. 


Master Slave Description 


¢-——— wikia tied: no data 
Query file. Master's 
directory 
~~ <> 
+——— 1*, Siave'’s directory 
entry, free space available 
or 
<-———— unable to find file, free space 
available 


Shutdown, no data ————}> (Slave returns to DOS) 


White data block, 
data from file > 
—— *, nocata 
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Speed Seeking 


| Part D | Actual Transfer 


This depicts the actual transfer of a small data file. 


The file exists on both machines. 


DAT 
DAT 


Master: 
Slave: 


SMALL 
SMALL 


300 
10 


Sender: 
Receiver: 
Master 
Speed Syne 


Slave 


Filo exists, SMALL DAT, 
tO bytes, 10/1 6/88 8:02pm 

Prompt, FILE EXISTS, 
OVERWRITE? ———p> 


C>ZCOPY SMALL.DAT COM1: 
C>ZCOPY COM2: 
Description 


Speed sync <-— Agresan 115K tos —— 


Master 

Creat tile, SMALLDAT, . 
300, 10/16/88, 
10-16-88 8:04p 6:02pm 
10-16-88 8:02p 
Write data, first data 
segment 


Write data, second data 
segment 


End offlg —————p> 


— 
Shutioom ———> 


Both wait for key. 


y is pressed on Slave. 


4——— Key pressed, y 


The two framing characters are a low- 
level check to assure that the block was re- 
ceived intact. By themselves, they repre- 
sent minimal assurance that the block was 
transmitted properly, but in context of the 
overall protocol, they provide one last 
check of the data block integrity. 

The error checking code assures that the 
data in the block has arrived unchanged. 
ZCOPY implements something similar to 
CRC-16 for its error checking. When CRC 
(Cyclic Redundancy Check) is implement- 
ed in circuitry, it is usually implemented as 
aset of shifts and exclusive ORs of the data 
as it arrives. 

ZCOPY uses a similar algorithm to de- 
velop the error check code for the block of 
data as it receives it. If the check code 
matches that sent with the block, the data 
in the block has an extremely high proba- 
bility of matching what was originally 
sent. 

The block number is incremented se- 
quentially as each block is successfully 
transferred. This value is used when the 
acknowledgment from a successful re- 





ceive is lost. Suppose, for example, that a 
block is sent and the other machine re- 
sponds with an ACK, but the ACK itself is 
lost or garbled. After a timeout, the block 
will be retransmitted. The block number | 


will not have changed, and the receiver 
will know this because it maintains the val- 
ue of the last block it received successful- 
ly. When this occurs, the receiver simply 
ACKs the block again and discards the re- 
sent data. 

The top layer of the protocol comprises 
the master and slave functions in the send- 
ing and receiving machines, respectively. 
Figure 2C, ‘‘Intermachine Command 
Structure,”” shows this aspect of the proto- 
col graphically. The master node sends a 
request to the slave node and generally 
then waits for a response from the slave. 

For example, suppose the master sends 
a request asking if the file to be transferred 
exists (see Figure 2D). The slave will re- 
spond with a block indicating the answer. 
If the file exists, the response block will 
contain the file’s directory information and 
the master will then use this information in 
determining its next action. 

If the communications went perfectly, 
the transfer was 


Maeter‘’e file etetue request block eant to eleve, 


Blave reeponded with ACK. (block leyer} 

Sleve's file etetus reeponse sent to master. 

Master reeponde with ACK. (block leyer) 
The most difficult and important aspect of 
implementing a protocol is timing. All too 
often, the code that implements a protocol 








Slave Description 


}————— Filo created OK. 
<_—— 


_> 
+ « 


OK 





is perfect in terms of performing the ac- 
tions required but the timing is off. 

Timing is generally used to set up win- 
dows in which events are supposed to hap- 
pen. Some of the events affected by timing 
considerations are: 

@ How long should we wait for the start 
of anew block? 

@ How long should we wait for the next 
char in a started block? 

@ How long should we wait for a reply to 
asent block? 

Based on the complexity of the proto- 
col, the list can become quite long, but 
poor implementation at any point can 
greatly impact how well—or, indeed, 
if—the protocol performs. Suppose, for 
example, we have assigned a timeout val- 
ue of 5 seconds as the length of time to wait 
for the next character in a block. Should a 
character be lost during the transfer, for 
whatever reason, we could find ourselves 
waiting 5 seconds at the end of that block 
for a byte that will not arrive. On the other 
hand, suppose we assigned 5 milliseconds 
to that value instead. It would seem rea- 
sonable that once a block has started, the 
rest should follow immediately. But 5 mil- 
liseconds would not be a long enough in- 
terval if the transmission speed were below 
approximately 2,000 bps, because 5 milli- 
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ZCOPY BY MODEM 


he programs published in PC 

Magazine are available by mo- 
dem from PC MagNet, an on-line in- 
formation service administered by 
CompuServe. 

To download ZCOPY.COM, log 
on to PC MagNet. Enter GO UTILI- 
TIES or choose PC MAGAZINE 
UTILITIES from the top menu, then 
DIRECT UTILITY DOWNLOAD 
from the next. Enter the filename, then 
select the file from those presented. 
Answer (Y) to DO YOU WISH TO 
DOWNLOAD? Press Enter to see the 
transfer protocols. Choose a protocol 
and download the file. 

To join PC MagNet, set your com- 
munications software for either 300 or 
1,200 bits per second, 7 data bits, even 
parity, | stop bit, and full duplex. You 
can use any of more than 300 local ac- 
cess phone numbers, including: Bos- 
ton, (617) 542-1796; New York, (212) 
422-8820; Chicago, (312) 693-0330; 
or San Francisco, (415) 956-4191. To 
find the number nearest your dialing 
exchange after you have subscribed, 
or for 2,400-bps service, connect with 
PC MagNet and type GO PHONES. 
For Customer Service, call (800) 848- 
8990; in Ohio and outside the United 
States, call (614) 457-8650. 

When you connect with PC Mag- 
Net, press Ctrl-C. At the HOST 
NAME PROMPT, enter CIS. At the 
USER ID prompt, enter 177000,5000. 
Enter PC*MAGNET at the PASS- 
WORD prompt and Z10D8904 at the 
ENTER AGREEMENT NUMBER 
prompt. 

PC MagNet costs $12.50 an hour 
for } ,200/2,400-bps service and $6 for 
300 bps, via MasterCard, VISA, or 
American Express. There is no addi- 
tional charge for downloading source 
code or compiled programs from PC 
MagNet. These programs can be cop- 
ied but are copyrighted and are made 
available only for noncommercial use. 
You may make copies for others as 
long as no charge i is involved, but 
making copies for any commercial 
Purpose is strictly prohibited. 


Photocopy this page. Trim and 
the copy and add it to 
your DOS manual. 
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Bob Flanders 
Purpose: 


Format: 


Remarks: 


ZCOPY.COM 
Command 


1989 No. 4 (Utilities) 


Transfers files at high speed, via a serial link, between 
machines that do not share a common disk format. 


ZCOPY source (target) [(/w] (/a) (/u) ]1/o) ]/al 1/pl 1/4 


The two machines must be IBM-compatible and must be 
connected by a standard “null-modem’” cable. ZCOPY is 
executed, with appropriate parameters, on both machines; a 
30-second (default) connect timeout is provided. 


On the sending machine both a source (filename plus any 
needed drive and path) and a target (COM1 or COM2) must 
be specified. ZCOPY supports the * and ? DOS filename 
“wildcards,” but it does not permit renaming files during 
transfer. On the receiving machine the source is COM1 or 
COM2, and the target, if specified, must be a directory path. 
(Any needed subdirectories must be created on the receiving 
machine before using ZCOPY.) 


The optional /w and /n switches operate before connection 
is established, and so are entered on the ZCOPY command 
line of each machine. The /w parameter prolongs the 
default connection timeout indefinitely; it can be canceled 
with Ctrl-Break. The /n parameter sets the highest bit-per- 
second (bps) rate at which ZCOPY will attempt to transfer 
data. lf used, it must be the same on both machines. The 
default is /1 (115 kilobits per second). Other acceptable 
values are /2 through /6 (57.6 kbps, 38.4 kbps, 19.2 kbps, 
9600 kbps, and 4800 kbps, respectively). If ZCOPY cannot 
maintain error-free transfer at a given transfer rate, it 
automatically steps down to the next lower speed. 


The other optional parameters may be entered on either 
machine's ZCOPY command line. The /u (Update) switch 
permits overwriting same-named files on the receiving 
machine without operator confirmation if the source file is 
more recent. The i (Overwrite) switch suppresses the 
confirmation prompt for all files. By default, when ZCOPY 
receives a disk-full signal, before aborting it tries to find a 
smaller selected source file that will fit on the receiving disk. 
The /a (Abort on Full) aborts at the first disk-full indication. 
The /p (Pause) switch creates a pause before the transfer 
operation begins after the connection between machines has 
been made, permitting changing a disk. The /d option 
changes the date of a received file to that of the receiving 
machine. 
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DEPENDABLE 


The #1 salting tax sofware continues to 


teturns filed last year, you know you re. 
software on which YOU CAN OEPEND 


Still the Critics Choice! 

It makes doing your taxes elmost 
fun —PC Magazine 
‘The only thing TurboTax can't do Is 
print the money —PC World 
“Inple Crown: form preparation, tax 
planning end elegantly written 
softwere — Money Magazine 


Here's how TurboTax helps you this year: 
* The famous “Quick-Look Tax 


NE 
« FAST—calculates tax return under 
3 seconds 
| ° Over 40 forms—all the forms you'll 
| need 
* On-line IRS instructions 
* Quick-Link Forms Finder—to find 
forms by subject 
¢ Pop-up Calculator and Notepad 
¢ Qn-lina help 
EVAuto-Interview—helps you select 
the tax forms you need 
* 1989 Tax Planning included FREE! 
* Data Examiner—to help pinpoint any 
omissions 
+ IRS Approved DOT MATRIX 1040 
with list of printers expanded— 
includes Laser Jet 


TurboTax 
does states, 
too!! 





Complete 

the chore with 
TurboTax state 
software. TurboTax 
ts THE ONLY 
aystem with 41 
state packages 
available! 
Only $40. ea. 


\ 
new PROFESSIONAL REFERRAL SERVICE 


Consult @ tax professional with your TurboTax data file as 
tho sterting point! Over 8,000 TurboTex ProSeries/1040 
accountants now evailable for strategic tax planning, finishing 
your return or 6 financial tune-up Write for the name of the 
TurboTax professional nearest you! 


[BE turbotax State we Ww! 


AS ns 


VISUAL 1040 


You have to see it to believe itt 


PERSONAL FINANCE MANAGER 
Complete personal finence maneger with direct link to TurboTex. Checking and portfolio 
management. Investment Advisor. Household Inventory. Budget Analysis. And Much 
More! Coming first quaster 1989. Under $100. The only wey to count your beans. 


CREDIT CARD ORDERS CALL 


1-800-782-1120 (csi#35i,) 


STILL ONLY 





SEE YOUR LOCAL 
DEALER. Or order 
direct. Shipping in- 
cluded (Continental 
US only) CA resi- 


dents edd 6%% tax. 
VISA/MC 


FREE!i while supplies 
last. copy of the latest Price 


Advisor included with 
your direct order. 
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seconds dictates that at least 200 characters 
per second must arrive to avoid triggering 
that timeout. 

Timing values often interact with one 
another and must be selected to account for 
those interactions. Let’s return to the ex- 
ample of 5 seconds for the next byte on a 
started block. Additionally, let’s also as- 
sign 3 seconds for a reply from a block 
send. 

If acharacter were lost from a block and 
the receiver was waiting 5 seconds for the 
lost character that would never arrive, the 
sender would time out in 3 seconds and re- 
transmit the block. 

It gets worse from here. The receiver 





= Timing values often 
interact with one another 
and must be selected to 
account for those 
interactions. 


hasn’t timed out yet, so the beginning of 
the retransmission is taken as the end of the 
first block, the one with the missing char- 
acter. When the receiver believes it has the 
whole block, the block will presumably 
fail, either because of the framing charac- 
ters or by virtue of the CRC value. This 
would cause the receiver to send a NAK 
and return to receive mode. Once there, 
the receiver would start receiving the re- 
mainder of the sender's retransmission. 

Such a round-robin obviously benefits 
only the common carrier companies. And 
while this case represents an extreme, it 
shows how poor planning on the timing is- 
sue can radically affect the performance of 
a protocol. 


HANDLING ERRORS By the time the 
protocol is through with the data block 
transfer there are no data errors in the cur- 
rent block to be processed, and only the 
current block has been returned to the actu- 
al file transfer routines. 

The errors that remain to be handled at 
this point are the following: 
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At Last, Someone Got It Right... 
The World's First Perfect Keyboard! 


OmniKey/102" 












TRY IT FOR 
10 DAYS 





—RETURN FOR REFUND 
IF NOT 100% PLEASED 

FOR XT, Al, 386 TYPE SYSTEMS (lou nt is on of shipping) 
Read what the experts say... 
“12 function keys on the where God intended them... revolutionary and much needed...Better than any 
replacement keyboard...duplicates the responsiveness and tactile feedback of the original IBM keyboard...A viable 
ey ay, PC ¥ own model...durable, well-designed, sensible and has just the right feel...” 

ry 


‘4 was surprised to discover how {Northgate’s} keyboard increased my productivity. 
My ears can tell when my fingers have and when I'm flying across the 
Sa oy ee the kind of feedback they evidently need’ 

Keith Ferrell, Compute Magazine. 
living on the {Northgate} is more comfortable 

on any of the replacements I've tried” 

Jonathan Matzkin, PC Magazine 






Northgate Designed OmniKey/102 In Response To Countless Users 
Who Demand Better Layout, Better Touch And Positive Entry Feel! 


Features You'll Find Only in the OmniKey/102 


@ Compatible with the IBM® enhanced 
keyboard including a Sys Rq key for 
mainframe access, 

@ The 12 Fully Programmable Function 
Keys are positioned on the left where 
everyone told us they belong for increased 
typing efficiency. 

@ Exclusive Northgate Click/Tactile touch 
electro-mechanical key switches rated for 
virtually a lifetime of use. 

© Three-Year UNCONDITIONAL 
WARRANTY. Anything breaks, we fix or 
replace free. 

@ LED light panel for CapsLock, NumLock 
tnd Soll Lock (IBM loesrit have Lights) 

a CTRL, SHIFT, ALT lor 
Sees nea cree Biv ee Wecine cc 
users, Vertical templates fit, too! 

@ Enter Key is jumbo sized, L-shaped. 
Backspace ley is double-width. Both Shift 
keys are oversized for error-free operation. 


@ CTRL, SHIFT, ALT Keys are aligned 
on left side. 


Now! PS/2™ 





Yes, Omni Key can be used with IBM PS’2 modets 20, 


@ ESC key is where it belongs, next to No.1 
on the top numeric row. 

@ CTRL key is where you expect to find it, 
too, next to letter A. 

@CapsLock key is next to space bar. 

@9 Curser and screen control keys on 
Separate pad. 


@ Four heys. 

@ Full Numeric Keypad AND WE'VE EVEN 
ADDED AN ( =) KEY FOR FULL 
REDUNDANCY WITH TOP NUMERIC 
ROW. Spread sheet users and accountants 
love this feature. 

@ 12 window in strip so you can 
customize ion Key notes to yourself. 

® Built to last with full metal base (many 

are all plastic). Omni Key/ 102 
has a solid, 55 Ib. “sit down on your desk 
to stay feel” 


@ New Slim-Line ergonomic profile. 

© Pop-up back legs adjust typing angle for 
maximum comfort. 

@ 100% Novell ELS Software Compatibie. 


Compatible! 


, 60, 80 ONLY $25.00 additional. 


= ‘=—_— 
eieecad | | VA 
— 





OURS CENTRAL TIME 
MON FRE EAM-7PM 
‘SAT GAM-2PM 





EXCLUSIVE 
“Click/Tactile Feel” 





1-800-526-2446 


Order yours today. Hurry, Supplies may be Limited. 


NORTHGATE COMPUTER SYSTEMS © 13805 indusinel Perk Givd, Suae 110 © Piymoun, MN 56441 
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Yee. Ship my Onnvy Key'102 ordecta). | understand | may use 


A for 10 aye and 2 f wish, may return i for Ad product cont 

refund. | agree to pay tor 

Heme 

Company 

‘Ship to (Agdreee} 

Chy. State ___ Zip 

Phone 

‘Computer Grand & Type 

Piano ship the folowing: 

am PREGHT TOTAL 

_— OmeKey/io2 $9000 $k 

_ crim 90008 $e §_ 

—_ crim sree ts st 

— PS2Moed! $2800 $8 ~=6§ 
(Add tos on) 

TOTAL OF ORDER {—_ 


Prepaid amount enckveed $_——___ 
Pieane charye ip imy []Viea [(] MasterCard Account 
‘Car Ne. Expres. 


Fe enchant 
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Unable to create data file. 
B File will not fit on slave’s disk. 
w Too many transfer errors, resync 
speed. 

To these categories must be added 
warning conditions: 
B File exists, skip or overwrite. 
w Update switch, skip or overwrite. 

And, finally, there are the good old: 
mg Abort, Retry, or Ignore 
@ Ctrl-Break 

In the first set, if the master requests 
that a file be created and the slave is unable 
to comply, the master tells the operator 
about it and skips that file. This condition 
usually occurs if the file is write protected. 

The master detects the second error (file 
will not fit) when it receives the reply from 
the file query. The response contains the 
available space on the slave’s target drive. 
If the amount of space available added to 
the amount of space to be freed if an exist- 
ing file is overwritten is less than the size of 
the file to be sent, the master looks at the /a 
flag. If this flag is set, the master tells the 
slave to shut down and then does so itself. 
If it is not set, the master skips that file. 

The third error occurs if too many trans- 
fer errors occur during a single block trans- 
fer. When the master detects this situation, 
it issues a resync request to the slave and 
then begins a resyne operation itself. 
When the resync is completed, the transfer 





m= When the master 
queries the slave for the 
existence of a file and the 
slave indicates the file 
exists, the master looks 
first at the overwrite flag. 


picks up where it left off. 

The warming conditions are straightfor- 
ward. When the master queries the slave 
for the existence of a file and the slave indi- 
cates that the file exists, the master looks 
first at the overwrite (/o) flag. If this is set, 
it immediately requests that the slave cre- 
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Lengih 1 
(in bytes) 











determine block transfer integnty. 








of response that the block represents. 







ate the file, and it begins the transfer. 

If overwrite was not set, the update (/u) 
flag is checked. If this flag is set, the mas- 
ter checks its directory entry against the 
slave’s directory entry date and time. If the 


| master’s file is newer, it is transferred, oth- 





erwise the file is skipped. In the event that 
neither the /u nor the /o flags were set, 
ZCOPY asks the operator whether or not 
to overwrite the file. 

The other conditions to be handled are 
Ctrl-Break and the infamous Abort, Retry, 
or Ignore. If the program senses that Ctrl- 
Break has been pressed, it will stop after 
the current block transfer is complete and 
request the other machine to return to 
DOS, after which it does so itself. 

When a DOS critical error occurs, the 
program prompts for an Abort or Retry. If 
Abort is requested, the program shuts 
down as quickly as possible. Retry will tell 
DOS to retry the operation. Ignore and Fail 
are not supported in ZCOPY. 


THE OPERATOR INTERFACE The 
operator interface follows a fairly simple 
set of rules. First, the request block always 
contains a prompt. Second, the response 


pe ZCOPY Data Block Contents 


STX and ETX are framing characters. While not a primary error-checking device, 
together they provide a secondary !eve! of block transfer integrity. 


CRC is the error-checking value for the block. This is the major method used to 


LEN is the length of the LEN, BLKNO, CMD, and DATA fields. This is used to tell the 
application which data is available and in the CRC catculation. 


CMD is the command or response value for the block. This field describes the function 


DATA is the information needed to complete the command. This information vanes with 
the value of the CMD byte and the context in which it is used. 


Figure 3: Each data block that is transferred contains the information above. 


















may be exactly one keystroke. Third, only 
the master can make operator requests. 

When the master determines that a con- 
dition has occurred that requires asking the 
operator for some information, it builds a 
prompt, sends it to the slave, displays the 
prompt on its own screen, and waits for a 
response either from its own keyboard or 
from that of the slave. When the master 
sees the response, it checks the value of the 
response and, if it is appropriate, it contin- 
ues processing. If it’s not, it retries the op- 
eration. 

This interface is actually used only in 
two places in ZCOPY. The first is when /p 
was supplied on the command line. In this 
case, ZCOPY sends a prompt and waits 
until the operator presses any key. The oth- 
er situation occurs when the operator must 
be asked whether to overwrite an existing 
file. Beyond this, the only other operator 
interface is the DOS command line and the 
messages with which the program enter- 
tains you while it goes about its business. [24 


Bob Flanders is president and senior sys- 
tems analyst at NCI Systems Inc., in An- 
nandale, Virginia. 
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@ ENVIRONMENTS ® CHARLES PETZOLD 


SPEAKING THE 
LANGUAGE OF 


THE PM API, PART 3 


Presentation Manager programs contain a window procedure function that is called from the 
PM itself. Here’ s how to understand the strange-looking code that results. 


his installment of Environments 
TFeenimes the discussion of the lan- 

guage of the Presentation Manager 
begun in the two previous issues. At first 
sight, Presentation Manager programs of- 
ten have a peculiar look about them. Much 
of this peculiarity is the result of the pro- 
grammer’s using data types, macros, and 
identifiers that are defined in the Presenta- 
tion Manager header files. 

What we’ ve considered so far has 
largely involved the way a program calls 
Presentation Manager functions. But PM 
programs have a more intimate link with 
the operating system than do programs 
written for conventional environments like 
DOS or the OS/2 kemel. That's because 
Presentation Manager programs them- 
selves contain a function that is called from 
the operating system. (More specifically, 
it is called from one of the dynamic link li- 


| braries that make up the Presentation Man- 


ager.) This function is called a window 


| procedure and itis often the core of the PM 





program. 


THE WINDOW PROCEDURE Most 
Presentation Manager programs create a 
standard window. A standard window is 
actually a collection of smaller windows. 
This collection comprises a title-bar win- 
dow, which extends across the top of the 
standard window and identifies the pro- 
gram; a system menu, located in the upper- 
left corner; a minimize and maximize 
menu, in the upper-right comer; and the 
program’s main menu (or action bar), 
which is located below the title bar. The 
large interior area of the standard window 





is occupied by still another window, called 
the client window. Finally, a frame win- 
dow holds the whole collection of win- 
dows together. 

A window procedure, or window proc 
(rhymes with clock), is a function that pro- 
cesses messages sent to a window. A win- 
dow receives a message whenever some- 
thing happens that affects the window. 
Although some of the messages a window 
procedure receives relate to input from the 
keyboard or mouse, messages encompass 
much more than user input. 

The window procedures for most of the 
individual windows that make up the pro- 
gram’s standard window are located in one 
of the Presentation Manager’s dynamic 
link libraries. The window procedure for 
the client window, however, resides in the 
program that creates the window. Because 
this window procedure is in your PM pro- 
gram but is called from the PM, it must be 
defined in a particular way. 





= PM programs have a 
more intimate link with 
the operating system than 
do programs written for 
conventional 
environments like DOS. 





When we speak of a window procedure 
(for the client or any other window) ‘‘re- 
ceiving messages,”” what really happens is 
that the window procedure is called from 
the Presentation Manager. The parameters 
of the window procedure identify the mes- 
sage and provide additional information 
about it. Figure | shows the skeleton of a 
sample window procedure named 
ClientWndProc. 


A SAMPLE PROCEDURE As you can 
see in Figure 1, a procedure has four pa- 
rameters. The hwnd parameter is the han- 
dle of the window to which the message is 


being sent. This msg parameter is simply a 


number (defined as a USHORT, or un- 
signed short) that identifies the message. 
The PMWIN.H header file contains iden- 
tifier definitions for all the messages a win- 
dow procedure can receive. These identifi- 
ers begin with the prefix WM (window 
message). For example, here’s the defini- 
tion of WM_CREATE: 


#define WM_CREATE 9x6961 


| A msg value of | indicates a WM_CRE- 


ATE message. Presentation Manager pro- 
grammers often use a switch-and-case 
construction to do various tasks for each 
type of message received by the window 
procedure. 

The ClientWndProc function in Figure 
1 processes six messages: 
WM_CREATE 
WM_SIZE 
WM_BUTTONIDOWN 
WM_CHAR, WM_PAINT 
WM_DESTROY 
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When a window procedure processes a 
message, it returns a value to the Presenta- 
tion Manager code that called it. In most 
cases the return value is zero. Thus, as you 
see in Figure 1, the processing of each of 
the six message ends with a 


return @ ; 


instruction. 

All messages that the window proce- 
dure does not process must be passed to 
WinDefWindowProc for default process- 
ing. The value returned from WinDefWin- 
dowProc must also be returned from the 
window procedure. This is done at the bot- 
tom of ClientWndProc in Figure 1. 

A window procedure is an EXPEN- 
TRY (exported entry) function. EXPEN- 
TRY is defined in OS2DEF.H in this way: 


#define EXPENTRY pascal far 


The window procedure has to be a far 
function, because it is called from a code 
segment in a dynamic link library that is 
outside the program’s code segment. The 
window procedure is called with a Pascal 
calling sequence, which means that the 
caller pushes the parameters on the stack 
from left to right. 

You'll notice that there are two other 
data types in Figure | that I didn’t discuss 
in the last column. These are MRESULT 
(message result) and MPARAM (message 

ter). Both of these data types are 
defined in PMWIN.H in the same way: 


typedef VOID FAR *MPARAM ; 
typedef VOID FAR *MRESULT ; 


Thus, these two data types are generic far 
pointers. 


MRESULT EXPENTRY ClientWndProc (HWND hwnd, USHORT msg, 


MPARAM mpl, MPARAM mp2) 
{ 


(definition of local variablas} 


switch (msg) 
{ 


Csse WM_CREATE: 


[eee] 
return 6 ; 


casa WM_SIZE: 
tsv<k 
return 6 ; 
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THE MESSAGE PARAMETERS = The 
two MPARAM parameters of the window 
procedure are customarily named mp] 
(message parameter 1) and mp2 (message 
parameter 2). For most messages, the mes- 
sage parameters contain information 
unique to the particular message. How a 
window procedure uses mp] and mp2 de- 
pends on the message that is being re- 
ceived by the window procedure. 

An example may make this clearer. A | 
window procedure receives a WM_CRE- 





= The MPARAM para- 
meters of the window 
procedure are named mp1 | 
and mp2 (message 
parameters | and 2). 


ATE message when the window is first 
created. This is the first message received 
by the window procedure, which usually 
takes this opportunity to perform some ini- 
tialization. 

When a window procedure receives a 
WM_CREATE message, the mp2 param- 
eter is a far pointer to a structure of the | 
CREATESTRUCT type (defined in 
PMWIN.H). This structure contains infor- 
mation about the window being cre- 
ated—its screen location and size, for ex- | 
ample. 

Although the two message parameters 


are defined using the MPARAM type 
(which is a generic far pointer), for many 
messages the message parameters are not 
far pointers. For example, the window 
procedure receives a WM_SIZE message 
whenever the size of the window changes. 
(This is often caused by the user’s chang- 
ing the window size using the keyboard or 
the mouse.) During a WM_SIZE mes- 


| sage, the old size of the window is encoded 


in mp1. In this case, mp] is treated as two 
16-bit USHORT values. The low 
USHORT of mp! is the old width of the 
window in pixels, and the high USHORT 


| is the old height. The mp2 parameter con- 


tains the new dimensions of the window 
encoded in the same way: the width is the 
low USHORT of mp2 and the height is the 
high USHORT. 

Totake another example, when the user 
depresses button 1 on the mouse, the win- 
dow procedure receives a WM_BUT- 
TONIDOWN message. (Button 1 is usu- 


ally the left button, but left-handed users | 
can change the meaning of the left and | 


right buttons through the Presentation 
Manager Control Panel program.) The co- 
ordinates of the mouse pointer at the time 
the mouse button was depressed are con- 
tained in mpi. The lower 16 bits contain 
the x (horizontal) coordinate, and the up- 
per 16 bits contain the y (vertical) coordi- 
nate. 

A WM_CHAR message occurs when 
the user presses or releases a key on the 
keyboard. Five values are encoded in mp1 
and mp2. As you can probably guess, one 
of these values is the ASCIl character code 
of the key being pressed. For noncharacter 
keys (such as function keys), another value 


WM_HUTTON1DOWN: 


(Psa 
return @ ; 


WM_CHAR: 


[ace] 
raturn @ ; 


WM_PAINT: 


taal 
raturn @ ; 


WM_DESTROY: 


(ees | 
return @ ; 


} 
vaturn WinDefWindowProc (hwnd, msg, mpl, mp2) 3 
} 





Figure 1: Virtually every Presentation Manager program contains a window procedure to process messages to a window it creates. 


PC MAGAZINE @© FEBRUARY 28,1989 
284 








gives the virtual key code of the key. I'll 
discuss the WM_CHAR message in more 
detail later in this column. 

For some messages, the message pa- 
rameters are set to NULL (zero). This is 
the case with WM_PAINT, which a win- 
dow procedure receives when part of the 
window must be updated, and WM_DE- 
STROY, generally the last message a win- 
dow procedure receives. 

Historical note: In some of the early 
beta-test versions of the Presentation Man- 
ager, the two message parameters were de- 
fined as ULONGs (unsigned long inte- 
gers) and were called IParam! and 
IParam2. Because both a ULONG and a 
far pointer are 32 bits in length, it doesn’t 
really matter whether you treat them as 
ULONGs or as far pointers. But it’s best to 
define them as MPARAM’s for compati- 
bility with future versions of the Presenta- 
tion Manager. 


EXTRACTING INFORMATION Of- 
ten, when processing a message, a win- 
dow procedure must extract information 





a During the WM_BUT- 
TONIDOWN message, 
you use casting and C shift 
operations to extract the 
mouse pointer position 
from mp1. 


from mpI and mp2. This information is 
encoded in different ways for different 
messages. For some messages (such as 
WM-SIZE and WM-_BUTTONI- 
DOWN), a message parameter contains 
two USHORTs stuck together. For others, 
a message parameter is a far pointer. In the 
case of the WM_CREATE message, it’s a 
pointer to a structure of the type CREATE- 
STRUCT. 

Of course, you can use some normal C 
casting operations for extracting this infor- 
mation. For example, suppose you need to 
access the CREATESTRUCT structure 


Pc 
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i Message Parameter Macros 


Macro 
LONGFROMIMP 
SHORT1FROMMP 
SHORT2FROMMP 
CHAR1FROMMP 
CHAR2FROMMP 
CHARSFROMMP 
CHAR4FROMMP 
PVOIDFROMMP 
HWNDFROMMP 


Figure 2: Presentation Manager macros for extracting information from message parameters. 


during the WM_CREATE message. You 
first define a local variable of the type 
PCREATESTRUCT: 


PCREATESTRUCT perst ; 


within the window procedure. The PCRE- 
ATESTRUCT type is a far pointer to a 
structure of the type CREATESTRUCT. 
During the WM_CREATE message, you 
use casting to convert mp2 to a PCRE- 
ATESTRUCT and assign it to the variable 
perst thus: 


case WM_CREATE: 
perst = (PCREATESTRUCT) mp2 ; 


[es) 


For processing the WM_BUTTONI- 
DOWN message, you might define two 
variables of the type SHORT to hold the 
coordinates of the mouse pointer: 


SHORT xMouse, yMouse ; 


During the WM_BUTTONIDOWN mes- 
sage, you use casting and C shift opera- 
tions to extract the mouse pointer position 
from mp1 as follows: 


csse WM_BUTTONIDOWN: 
xMouse = (USHORT) (ULONG) mpi ; 
yMouse = (USHORT) 
((ULONG) mp1 >> 16)) ; 


(2) 


A better alternative, however, is to use 
macros (defined in the PMWIN.H header 
files) that are specifically designed for ex- 
tracting information encoded in the mes- 


Extracts 
LONG value 
Low USHORT 16 
High USHORT 16 
Low CHAR 

Next highest CHAR 

Next highest CHAR 

High CHAR 

Genenc far pointer 

Window handle 








Size (bits) 
32 


sage parameters. These macros are shown 
in the table of Figure 2. 

Another historical note: Back in the 
days when the message parameters were 
defined as ULONGs, different macros 
were available for extracting information: 
LOUSHORT and HIUSHORT (for ex- 
tracting USHORTs from a ULONG), and 
LOUCHAR and HIUCHAR (for extract- 
ing the two UCHARs from a USHORT). 
These macros are still available (defined in 
OS2DEF.H), and you may still see them 
used in some Presentation Manager pro- 
grams. 


USING MACROS Let’s look at some 
examples that use these macros when pro- 
cessing messages. As I mentioned earlier, 
the mp2 parameter that accompanies the 
WM_SIZE message contains the new 
width and height of the window. Normal- 
ly, a program simply saves these two di- 
mensions in static variables and retums 
from the window procedure. The window 

would have a couple of local 
variables defined thus: 


static USHORT cxClient, cyClient ; 


And the WM_SIZE message processing 
would look like this: 


Case WM SIZE: 
exClient = SHORTIFROMMP (mp2) ; 
cyClient = SHORT2FROMMP (mp2) ; 
return @ ; 





The window procedure then uses cxClient | 
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and cyClient when processing subsequent 
messages. 

The processing of a WM_BUTTONI- 
DOWN message usually begins in a simi- 
lar manner. The window procedure ex- 
tracts the coordinates of the mouse from 
mp] as follows: 

case WM_BUTTONIDOWN: 


xMOuse = SNORTIFROMMP (mp1) ; 
yMouse = SHORT2FROMMP (mp1) ; 


In the WM_CREATE message, mp2 is 
a far pointer to a structure of the type CRE- 
ATESTRUCT. If the variable pcrst is 
defined as a PCREATESTRUCT, you can 
cast the value retumed from the PVOID- 
FROMMP to a PCREATESTRUCT: 


perat = (PCREATESTRUCT) PVOIDFROMHP (mp2) ; 


(Of course, the PVOIDFROMMP macro 
is not strictly needed for this job.) 

You can dispense with the perst vari- 
able and use the -> operation to access 
the fields of the structure directly from 
mp2. For example, one field of the CRE- 
ATESTRUCT structure is named x and 
gives the location of the left side of the 
window relative to the left side of the 
screen. You can reference this field using 


((PCREATESTRUCT) PVOIDFROMMP (mp2) )->x 


THE WM_CHAR MESSAGE One of 
the most complex collections of informa- 
tion accompanies the WM_CHAR mes- 
sage, which signals keyboard input to a 
| Presentation Manager program. Each 
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Pe WM_CHAR Message Parameters 


a a 
High bit 


mp2 Virtual key code Character code 


Low bit 





Figure 3: A diagram showing the information that is encoded in the mp] and mp2 message 
parameters that accompany the WM_CHAR message. 


press and release of a key generates a 
WM_CHAR message. 

Five separate values are stored in mp1 
and mp2: the keyboard scan code, the 
character code, a virtual key code (for non- 
character keys), a repeat count (for type- 





# One of the most 
complex collections of 
information accompanies 





the WM_CHAR message, | 


which signals keyboard 
input to a Presentation 
Manager program. 


matic repeats), and a series of flags that de- 
scribe the keystroke (for example, whether 
or not the key has been pressed or re- 
leased). The repeat count and the scan 
code are UCHARs, and the other three val- 
ues are USHORTs. 

The encoding of information in mp] 
and mp2 for the WM_CHAR message is 
shown diagrammatically in Figure 3. If a 
window procedure needed all this informa- 
tion, it might begin processing the 
WM_CHAR message by extracting the 
values from mp] and mp2 and storing 


them in five variables: 
cease WM_CHAR: 
flage = SHORTIFROMMP (mpl) ; 
repeat = CHAR3JFROMMP (mpl) ; 
scencode = CHAR4FROMMP (mpi) ; 
charcode = SHORTIFROMMP (mp2) }; 
virtkey = SHORT2FROMMP (mp2) ; 
[eee] 

Of course, it’s not easy to remember 
how this information is encoded in mp] 
and mp2. And that’s why there’s an alter- 
native for the WM_CHAR message. 


MORE MACROS TO THE RESCUE 
The PMWIN.H header file contains a spe- 
cial macro named CHARMSG, which you 
can use to extract information from mp1 
and mp2 during the WM_CHAR message. 
This macro takes one parameter, a pointer 
to the msg parameter of the window proce- 
dure. Thus, for example, the following ex- 
pression: 


CHARMSG (&msg)->fs 


refers to the flags, the low USHORT of 
mp1. Similarly, the expressions below 
are, respectively, the repeat count, the 
scan code, the character code, and the vir- 
tual key code: 


CRARMSG ( &msg) ->cRepeat 
CHARMSG ( &msg) ->scancode 
CHARMSG ( &msg) ->chr 
CHARMSG ( &msg) ->vkey 


The use of the CHARMSG macro adds 
a little more documentation to your source 
code and makes it easier to write code for 
the WM_CHAR message without consult- 
ing the PM documentation. 

The PMWIN.H header files have two 
other macros similar to the CHARMSG 
macro. One is called MOUSEMSG and 
can be used with all the mouse messages 
including WM_BUTTONIDOWN. You 
can use the statement 


MOUSEMSG ( &msg)->x 


to get the x-coordinate of the mouse point- 
er and 


MOUSEMSG ( &msg)->y 


to get the y-coordinate. The COM- 
MANDMSG macro is used to process 
WM-_COMMAND, WM_SYSCOM- 
MAND, and WM_HELP messages, 
which usually indicate that a user has se- 
lected an item from a menu. 
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HOW CHARMSG WORKS You may 
be puzzled by the syntax of the 
CHARMSG macro. Certainly it looks a 
little strange. The macro takes a parameter 
that is a pointer to the variable msg, which 
is a parameter to the window procedure. 
The —> operation usually references a 
field of a structure from a pointer to the 
structure, so it’s a little disconcerting to see 
it following a macro. 

Of course, you don’t have to know how 
the CHARMSG macro works in order to 
use it. One of the purposes of the header 
files is to hide ugly details from a program. 





ws You may be puzzled by 
the syntax of the 
CHARMSG macro. 
Certainly it looks a little 
strange. 


But let’s examine it anyway and see if we 
can learn some neat tricks. 

The CHARMSG macro works in con- 
junction with a structure defined in 
PMWIN.H with a tag name of -CHAR- 
MSG: 


struct _CHARMSG 


‘ewe ehr ; 

USHORT vkey ; 

USHORT fs ; 

UCHAR cRepeat ; 

UCHAR scancode ; 

}; 
You'll notice that the first two fields are the 
two values encoded in mp2 (the character 
code and virtual key code), and the last 
three fields are the values encoded in mp1. 

The definition of this structure happens 

to be based on the memory layout of the 
program stack when the window proce- 
dure is called. The window procedure is 
called with a Pascal calling sequence, 
which means that the window handle 
(hwnd) is pushed on the stack first, follow- 
ed by msg, mpl, and mp2. Just before the 
window procedure function is called, the 
program stack contains the information 
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Turn Your PC 
into a FAX 
For Under *50 


Using your PC you can send and receive crystal- 
clear FAX transmissions, worldwide, using Xpedite™ service. 
Xpedite allows you to send files directly from your PC. There's 
No need to print documents and manually transmit via a FAX 
machine. There's no need to equip PC's with FAX boards that 
tie-up the PC without providing the advantages of Xpedite. 

You can receive FAX transmissions from anywhere in the 
world, and print the files on your dot matrix or laser printer. 
Confidential documents are delivered in the privacy of your 
office—not at a centrally located FAX machine. 


Xpedite Gives You More 


You can send documents on your company letterhead, 
request return receipt to verify delivery and schedule mes- 
sages for inexpensive, off-peak delivery. 

All you need to begin is a modem equipped, PC com- 
patible computer and PC-Xpedite™ software. PC-Xpedite 
sells for $49.00 and includes a coupon for $10.00 worth of FAX 
transmissions. To turn your PC into a FAX simply give us a call. 


call today 


1-800-227-9379 
IN N.J. CALL 201-389-3373 


Xpedite Systems, Inc. 


446 Highway 35 
Eatontown, NJ 07724 
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(from high memory to low memory) 
shown diagrammatically in Figure 4. 
Thus, the CHARMSG structure actually 
describes the mp! and mp2 message pa- 
rameters as they are stored on the stack. 
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The CHARMSG macro is defined thus: 
f#define CHARMSG(pmag) \ 
((struct CHARMSG FAR *) \ 
((PBYTE) pmsg - sizeof \ 
(MPARAM) * 2))} 
(We've used the left slashes at the end of 


each line as continuation characters; 
they're necessary to fit the entire macro in 
the column width used in this magazine.) 
The CHARMSG macro parameter is a 
pointer to the msg parameter of the func- 


tion, so it points to the location on the stack 
where msg is stored. The macro casts this 
pointer to a PBYTE (a pointer to a byte) 
and subtracts twice the size of the 


In Touch with Tomorrow 
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Figure 4: Window procedure parameters are 
stored on the stack in the order shown above, 
from high memory to low memory. 
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pide Nee oe MPARAM data type. The pointer then 


points to the low half of mp2 on the stack. 
This pointer is then cast to a pointer to a 
structure of the type -CHARMSG. 

This means that the expression CHAR- 
MSG(&msg) is a pointer to a structure of 
the type CCHARMSG. Thus, you can ref- 
erence the fields of the .CHARMSG 
structure using the C —> operation. That's 
downright clever. 

It’s fairly obvious that the CHARMSG 
macro must be changed for an 80386 ver- 
sion of the Presentation Manager (or for a 
PM version that runs on another machine 
altogether). But that’s why CHARMSG is 
defined in the PM header files—you can 
change the header files while leaving your 
program untouched. ae 


o complete your library of PC Magazine 

send $8.00 for each back issue ordered 

($9.00 in Canada, U.S. funds only) to: 
Ziff-Davis Publishing Company, P.O. Box 5999, 
Cherry Hill, NJ 08034, Attn: F Hunter. Be sure 


to include month and year of the issue ordered. 
For faster service call 1-609-354-4975. 
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This wasn't supposed to 
happen until the year 2000. 


A thrilling 
leap forward 
for database 
Management 
Advanced 
Reveiation™ 
brings remark- 
ably powerfui 
tools, infinite flex- 

ibility and vastly in- 
creased productlvity to the PC 
environment. 

Making it the developers’ choice 
when handling sophisticated net- 
work applications such as sales, 
personnei and asset management. 

Yet it’s simple enough for non- 
technical users to build appiica- 
tlons after one day’s training. 

As you read on you'll see: with 
Advanced Revelation, database 
management is already 
everything you'd like 
it to be. 





Data 
Dictionary 
eliminates 
source code 
The gateway to 
Advanced Revelation's 
power is our central, active 

data dictionary. It contains every- 
thing you need to define the 
attrlbutes of each field and bring 
life to your appiications. 

No other system has anything 
like it. When you change, add or 
delete fieids, the dictionary remem- 
bers and records it for you. With- 
out programming or coding. 






Environmental Bonding™ 
improves all your existing 
capabilities 
Environmental Bonding brings 
Advanced Reveiation's powerfui 
features to your existing applica- 
tions. 
| Making 
your 
invest- 
= ment in 

systems—PC based, Mini or Main- 
frame—provide even greater returns. 

Because for the first time, this 
breakthrough technoiogy iets you 
use your existing information— 
readand write from other systems— 
with Advanced Reveiation's 
Application Tools. 

Seamlessly. Which means 
no disruptive data conversions, 
duplicate data or cumbersome, 
and time-consuming import/ 
export requirements. 





Variable Length Ficlds 
extend your flexibility 
With other DBMS’s, once 
you define the number of 
characters in a field, it’s 
set in stone. 

Not so with Advanced 
Revelation’s variable length 
fieids. Where you can en- 
ter virtually any number 
of characters into a field. 
Making it especially nice 
for text-oriented infor- 
mation. 

What's more, variabie 
length fieids are oniy as 











long as the information they hold. 
Using an average of 40% less disk 
space than any fixed iength system. 
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Meanwhile, Revelation 
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12 MHz Clock, Zero Wait Operation, 
Norton SI 15.3 eLandmark™ Speed 16MHz 
512K, 1.2MB or 1.44MB Drive, 101- Keyboard 





Standard System Features: 

© 80286 Processor Operating at 12MHz with Zero Wait States 
delivering 16MHz Effective Throughput 

¢ S12K RAM expandable to 4MB on the System board using 
256K and/or 1MB 100ns RAM chips 

© 1.2MB S.25" or 1.44MB 3.5" Diskette Drive 

High Performance Dual Hard Drive/Floppy Drive Controller 

¢ Enhanced 101-key AT Style Keyboard 

High Capacity System Power supply 

© Real Time Clock/Calendar with 5 Year Battery 

© 80287 Co-Processor Support 

¢ Industry Standard B10S with full MS/DOS, OS/2, XENIX, 
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© 8 Slot motherboard design (6 16Bit & 2 8Bit) 
Small foot print case with 5 Disk Drive bays 
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¢ Full size 5 drive case ¢ Factory Installed RAM Upgrades 
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© Compaq® Style LCD Portable ¢ Tower Case 
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20 MHz Clock, Zero Wait Operation 
Norton SI 20.4 -Landmark= Speed 25.9MHz 
512K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

© 80286 Processor Operating at 20MHz with Zero Wait States in 
interleave mode delivering 26MHz Effective Throughput 

¢ 512K RAM expandable to 8MB on the System board using 256K 
and/or 1MB 100ns RAM chips (4MB on motherboard and 4MB 
on optional special interleaving daughter card) 

© 1.2MB 5.25" or 1.44MB 3.5” Diskette Drive 

1:1 Interleaving Dual Hard Drive/Floppy Drive controller 

¢ Enhanced 101-key AT Style Keyboard 

¢ High Capacity 200 Watt System Power Supply 

Real Time Clock/Calendar with 5 Year Battery 

© 80287 Co-Processor Support 

© Industry Standard BIOS with full MS/DOS, 05/2, XENIX, 
NOVELL, 3COM, and PCNET compatibility 

¢ Built-in System Board LIM 4.0 EMS hardware drivers 

User configurable 1/O timing permitting compatible operation 
with older peripherals or faster 1/O for newer devices 

© 8Slot motherboard design ( 6 16Bit & 2 8Bit) 

© Medium foot print case with 5 Disk Drive bays 

one 
© 386SX Upgrade ¢ Tower Case ¢ 4MB Interleaving Ram Card 
© Custom configurations w/Name Brand peripherals of your choice 
¢ Compaq® Style LCD Portable © Factory Installed RAM Upgrades 


Standard Pre-Built Configurations: 
286/20 With 512K, Hard Disk Drive, Monitor & Video Card 


S| [ar a 
1:1 MFM_[o:1MFM {2:0 RELL [1:1 ESDI | 1:1 ESD! 

| mono |s1790_|s1809_| s2030_ {$2206 _| 

[sziee_|s2203 | 


TURN PAGE FOR MORE PC BRAND SYSTEMG... 
FOR NAME BRAND PERIPHERALS SEE OUR AD ON FOLLOWING PAGES... 





To Order Call 1-800-PC BRAND 


aaa 
(Call 1-800-722-7263...In Illinois, Call 312-226-5200) FAX#312-226-6841 ree aa 


PC Brand, Inc. 954 West Washington Street, Chicago, IL.60607 1-800-722-7263. We are open Monday thru Friday: 8 am to 6pm CST. VISA, MasterCard, 
Discover,Checks, and Approved P.O.s are Accepted. Prices subject to change. For Order Status and Customer Service Inquiries Call: 1-800-662-SERV 


CIRCLE 308 ON READER SERVICE CARD 


fixe] BRAND” 
Your Best Choice 


for Quality Systems 


Toll-Free Support 
Toll-Free Service 
Free Freight 
5-Year Warranty 


mr 
ANNULAR = 


SS FEE 


-PCV20 AD-II $695 


15 MHz Throughput in an XT. Complete 
with Monographics Card & Monitor. 
512K, 360K Drive, Mono Card & Monitor, 84-Keyboard 


Standard System Features: 
© 10MHz Nec ¥20 CPU with 1.5 times the power of the 8088! 
© 512K RAM standard. Expadable to 640KB 
= One 360K Floppy Drive © 84-key AT Style Keyboard 
® 8 Slots. Serial, Parallel, Game Ports, and Clock Standard 
© All Ports and FDC Built into Motherboard 
for Increased Reliability 
© Hercules Compatible Graphics Card 
© 12" Monochrome Monitor 
* Accomodates up to 4 HH Mass Storage devices 
© AT Style Case with Keylock, Turbo, Power and Hard Drive LEDs. 
© Set-up & Operating instructions. 

















Standard Pre-Built Configurations: 


PCV20 AD-H With 512K, Hard Disk Drive, Monitor & Video Card 
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_PCBRAND 386/20 $2100. 





20 MHz Clock, Zero Wait Operation 


Norton SI 24 * Landmark Speed 30MHz 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

© Intel 80386 Processor Operating at 20MHz with Zero Wait States in 
interleave mode delivering 30MHz Effective Throughput 

© 1024K RAM standard expandable to 16MB via 32Bit RAM boards 
using 256K and /or 1MB 100ns RAM chips 

© 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 

© 1:1 Interleaving Dual Hard Drive/Floppy Drive controlier 

¢ Enhanced 101-key AT Style Keyboard 

© High Capacity 200 Watt System Power Supply 

Real Time Clock/Calendar with 5 Year Battery 

© 80287 or 80387 Co-Processor Support 

® Industry Standard BIOS with full MS/DOS, 05/2, XENIX, 
NOVELL, 3COM and PCNET compatibility 

© User configurable 1/O timing permitting compatible operation 

with older peripherals or faster 1/O for newer devices 
© 8Slot motherboard design (6 16Bit & 2 8Bit & 2 32Bit) 
® Medium foot print case with 5 Disk Drive bays 
Options: ‘ 

© 32/64KB Cache Processor * Weitek Coprocessor * Tower Case 

© Custom configurations w/Name Brand peripherals of your choice 

© Compaq® Style LCD Portable ¢ 8MB 32Bit RAM Card Upgrade 


Standard Pre-Built Configuration: 


[Siren falar oal alfa 
1tMFM 1tMEM 1ESDI LIESDI 
| Mono | $2550 [2099 | s2sso_| saan | 3800 | s47zs | 


| eca | s2e64_|sao93_| saz | ssaoo | sasoo | $5117 | 
cM SOL P| FSR 


TOWER STYLE CASE $220 


Add $220: toany Desktop Configuration 


Modeled in IBM's PS/2-80 

Style, this unit offers: 

© 285 Watt Power Supply 

© Two 3.5" Front Accessible Drive Bays 

© Two 5.25" Front Accessible Drive Bays 

© One 5.25" FULL SIZE internal Drive Bay 

© TURBO MHz Digital Speed Display 

® Easy Access Snap-off Side Panel for quick 
“no-screwdriver" access to internals 

“Tower” ts a Registered Trademark for NCR Corporation 
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PC BRAND 386/25 $2450 





"Faster Than A Speeding Bullet!" 


Computer Shopper Cover Story 
November, 1988 


25 MHz Clock, Zero Wait Operation 
Norton SI 28.3 « Landmark Speed 35MHz 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

© Intel 80386 Processor Operating at 25MHz with Zero Wait States in 
interleave mode delivering 35MHz Effective Throughput 

© 1024K RAM standard expandable to 16MB via 32Bit RAM boards 
using 256K and/or 1MB RAM chips 

© 1.2MB 5.25" or 1.44MB 3.5” Diskette Drive 

® 1:1 Interleaving Dual Hard Drive/Floppy Drive controller 

© Enhanced 101-key AT Style Keyboard 

© High Capacity 200 Watt System Power Supply 

© Real Time Clock/Calendar with 5 Year Battery 

© 80287 or 80387 Co-Processor Support 

© Industry Standard BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM and PCNET compatibility 

© User configurable 1/O timing permitting compatible operation 

with older peripherals or faster 1/O for newer devices 
© 8 Slot motherboard design (6 16Bit é& 2 8Bit & 2 32Bit) 
¢ Medium foot print case with 5 Disk Drive bays 
Options: 

© 32/64KB Cache Processor ¢ Weitek Coprocessor © Tower Case 

© Custom configurations w/Name Brand peripherals of your choice 

* Compaq® Style LCD Portable * 8MB 32Bit RAM Card 


Standard Pre-Built Configurations: 


386/25 With Hard Disk Drive, Monitor & Video Card 
‘40MB-40MS] 40MB-28Ms | soms-z8Ms| 110Mp-2ams | 150-165 
1:1 MFM ttMFM 1:1 MFM. 11RLL 11ESDi T-1ESDi 


[|_Mono_|-s2940_| | $3180 _ | 
| ca |sassa [soa | sa574_|sssto__|stso0_| $5467_| 
BSS Soa woe: ee a 











_ Your PCI Brand Advantages: 


EBay Money Back Guarantee 
Free Freight 
Toll-Free Support 
Toll-Free Service 
No Credit Card Surcharges 
‘5-Year Limited Warranty 


*As.a PC Srand customer. you'll enjoy the best warranty coverage in the industry 
Warranty covers all PC Brand system motherboards, power supplies, RAM, keyboards 
and all expansion cards. 100% parts é labor are covered your first year 80% parts 
year-2. 6% parts year-3 40% parts year-5 Additional extended 
coverage contracts available for a fee Floppy, fas iduels aba tape drtvowee onc’ 
for one year anly Manufacturer's warranty applies to all non-PC Brand products. 
Complete warranty information available on requent. 





LCD PORTABLES trom : 





$1770 


286 & 386 Systems 
*512K,1.2MB Drive, 
Combo Controller, 
Backlit Display 

*386 Systems g 


come w/1024K. 





Select the power & features of our 286 & 386 desktops in a self- 
contained, light (20 Ibs.) high impact plastic housing similar to 
the COMPAQ® Portable III. 


All feature: 
© 640 x 400 Backlit Supertwist LCD by TOSHIBA 
© Monographic & Color operating modes, EGA Optional 
* External Monitor Support. External Keyboard Port. 
* 5 expansion slots (3 long, 3 short) © 86-key keyboard. 
* Accomodates two 5.25” or 3.5” Floppy /Hard Disk Drives 
© 200 Watt 112/220 Autoswitch Power 
© Serial, Parallel, Game Port, Clock/Calendar Standard 


Standard Pre-Built Configuration: 


lowe] 286/12 | 286/20 | 386/20 | 306725 









“SAVE ON NAME BRAND PERIPHERALS... SEE OUR AD ON FOLLOWING PAGES... 


CIRCLE 304 ON READER SERVICE CARD 


To Order Call 1-800-PC BRAN D 


(Call 1-800-722-7263...In Hlinois, Call 312-226-5200) FAX#312-226-6841 =) [gg] al 


PC Brand, Inc. 954 West Washington Street, Chicago, IL. 60607 1-800-722-7263. We are open Monday thru Friday: 8am to6pm Sor VISA, MasterCard, 
Discover, Checks, and Approved P.O.s are Accepted. Prices subject to change. For Order Status and Customer Service Inquiries Call: 1-800-662-5ERV 


Shop PC = Today. 


LAPTOP COMPUTERS* ° 


TOSHIBA 

1000; 512K, 80C88, 2 FDD ......-.-sseeccseesee 9769 
1600 BACKLIT, 80286-12, 1MG, 20MB,HDD,FDD .3495 
1200HB; BACKLIT,1MB, 20MB HB .............. 2395 
3100E 1MB, 80286-12, 20MB, HDD, FDD ...2995 
3200; 1MB, 80286, EGA, 40MB, HDD, FDD..3525 
5200/40 2MB, 80386, VGA 40MB, HDD, FDD, .....6100 
NEC 








MULTISPEED HD ........ +0 2279 
ULTRALITE W/1MB.... ooeCalll 
MITSUBISHI 


MP286L-220; 80286, 20MB HDD, FDD ....$2439 
Call on New NEC & TOSHIBA Models 


-MONITORS* "=? 





NEC 

Multisync II 14” (800x600) EGA/VGA $589 
Multisync GS 14"Mono .... 
Multisync Plus 15” (960x720). 
Multisync XL 19” (1024x768) ...... 
MAGNAVOX 

All Magnavox monitors feature 2 Yr. Warranties! 
12° Amber TIL Monochrome ......cssseree0 $79 
14" VGA Paper White Flat Screen 
13" RGB (640x200) Color 
13" EGA (640x400) Color . 
14" VGA (800x600) Color .... 
PRINCETON GRAPHICS 

Max 15 15” Multifreq. Monochrome . 
Ultra 16 16" Multifreq. EGA/VGA.... 
Ultrasyne 12° Multifreq. EGA/VGA....... 
LM 300/301 Full Page Desktop Pub. ..... 
SEIKO 













CM1430 14" (1024x768) Multifreq ........$619 
M1420 (noninterlaced) Multifreq ....... 1079 
MITSUBISHI 

XC-1410 14" EGA (640x350)... 





1381 Diamond Scan... 
3905 19" CAD Monitor 
6905 19" CAD Monitor ..... 

SONY 

Multiscan 1302 13” (1024 x 768) ..... 
CPD1320 13" (640 x 480) VGA ....... 
ZENITH 

1490 Flatscreen Enhanced .........:ssss 








‘DISK DRIVES — 





PC BRAND 100% Hayes Compatible! 
1200 Baud Internal w/PC Talk Il .. 
1200 Baud External ... 
2400 Baud Internal w/e Bitcom . 
2400 Baud External ... oats 
HAYES 

1200 External . 
2400 External . 
TELEBIT 
Trailblazer+ 19,200KB .osssscsssnesnsssssenssoee ee 
US ROBOTICS 
Courier HST/9600 
HST/IX 9600 


















TAPE BACK-UP 


re) id VE 





PC BRAND 
Mono Graphics w/Printer Port .. $55 
Color Graphics w/Printer Port om) 







EGA (640x480) Autoswitch 


Autoswitch 480 EGA 
VGAS crccscsssseserarseceeenes 
VGA+ 16 16 Bit Version NEW 
VGA Professional... one 
VIDEO SEVEN 
VEGA DELUXE 
VEGA VGA ...0es 








ATI 

EGA Wonder 5 
VGA Wonder Call 
VIP VGA 260 
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FLOPPY DISK DRIVES: 
360K 5.25" HH Black 
720K 3.5" HH w/5.25" Mounting 
1,.2MB 5.25” HH Grey ... 
1.44MB 3.5" HH Grey w/5.25" ‘Mounting 95 
PS/2 FLOPPY DRIVES 

CMS 5.25" 360K/PS/2 Ext.Floppy ......$199 








“rawstsor P1440 


Largest Capacity, Highest Performing 
Half Height Dave on the Market! 
HARD DISK DRIVES: 
SEAGATE 
20MB 65MS $T225 w/XT Controller ...$269 
20MB 35MS $T125 w/XT Controller . 
20MB 35MS $7125. 
30MB 65MS ST238 w, 
30MB 35MS $T138..... 
30MB 35MS ST138 w/XT Controller . 
40MB 40MS ST251.... 
40MB 28MS ST251-1. 
80MB 28MS ST4096 Fu 
MINISCRIBE 
40MB 61/40MS M3650 
40MB 25MS M3053... 
63MB 61/40MS M3675 
71MB 22MS M3085 .......004. 
71MB 28MS M6085 Full Height 
110MB 28MS M6128 RLL Full Height ...699 
150MB 16MS M3180E ESDI 1/2 Hgt! .1440 
320MB 16MS M9380 ESDI FullHeight .2350 
640MB 16MS M9760 ESDI Full Height 3525 
PRIAM 
45MB 28MS ID45H Half Height 
62MB 28MS ID62AT Full Height 
130MB 20MS ID130AT Full Height ...... 
230MB 25MS P230R2 RLL Full Height 1725 
330MB 20MS ID330 ESDI Full Height .2350 
Priam External and PS/2 Drives also Available 
cpc 
150MB 17MS ESDI Full Height ... 
MICROPOLIS 
150MB 25MS ESDI Full Height ...........$ 
IOMEGA 
B1201 Single 5.25" 20MB Int. 

























if the drive you require is not listed here please 
contact our sales department for a quote! 














60MB Archive QIC Internal or Ext. .....$590 
60MB Maynard Maynstream Portable ..889 
60MB Maynard Maynstream for PS/2 ..989 
64MB Irwin Internal/External 
150MB Archive Internal .. 

150MB Maynard Maynstream 
2.2GB Maynard 220HS 8mm Drive ...... 







save Time. Save Money. 


SCANNERS/DIGITIZERS 


The Complet PC Handscantner ......sse0 165 
Dest 1020/2020 Scanners... ey 
Diamond Flower HS3000 Han e249 
300/400DPI 6 Grey Levels HALO DPE 
Desktop Publisher GEM/HALO/ 
PC-Paint/ Windows File Format Cue 
Hewlett Packard Scanjet 
Microtek MSF300G. 
Microtek MSF300C ..... 











y 
Princeton LS300 Scanner & Adapter ....750 
Summasketch 12x12... 
Summasketch 12x18... 


PRINTERS* oa 





NEC 

P2200 170/55 ....345 P960XL 400/140 1030 
PS200 265/90 ....530 P5300 Wide ......... 650 
LC890 Postscript Laser Printer .............3250 
PANASONIC 

10801 144/28 .....170 10911 192/38 


1124 192/63.......309 1592 220/38. 
449 1524 240/80. 





ML390 270/90 ..465 ML391 270/90 ....645 
ML320 300/62 ..339 ML393 450/120 ..Call 
HEWLETT PACKARD 

Deskjet -scssee.690 Laserjet ID oss 1720 
Font Cartridges Call MemoryUpgrades ...Call 
Laserjet IID Duplex Laser Printer ........ Call 
TOSHIBA 

321SL 216/72....469 341SL Wide Carr .599 
351SX 360/120..937 Express 311 ......... Call 
CITIZEN 





120D 120/25 .....149 180D 180/29 ........170 
MSP40 240/40..295 MSP45 Wide........399 
MSP50 250/50 ..345 1224 200/132 .......605 


DICONIX 
150P 150/50 ......305 300WP 310/73 ....479 


PANASONIC KX-P1 124° 








PC BRAND- YOUR 
#1 LAN SOURCE ! 





NOVELL NETWORKING 


NOVELL 

4 User ELS 286 Level I .......ssseee oo 9425 
8 User ELS Advanced Netware 286 v215 939 
Advanced Netware 286 V2.15 1679 
SFT Netware 286 V2.15 ... 
Disc Coprocessor Board . 
NP600 Ethernet File Server Board .. 
NE1000 Ethernet Card .... 
Auto Boot Prom (Ethernet 
Diskless Workstation .. 
G-NET... 
RXNET .. 


WESTERN DIGITAL 
Ethercard+A for PS/2 
Starcard+ .ersccssssscsssers 
Ethercard+ w/Novell Drivers 
STANDARD MICRO 
ARCNET Passive Hub ... 
ARCNET Active Hub 
PC120 ARCNET BOARD Now EGA compat 135 
PC260 TWISTED PAIR ARCNET CARD.......130 


PC BRAND/NOVELL 




















286 /386 Fully-Configured Server ......... Call 
VO CARDS 
AST Rampage 286 w/S512K.... 379 









INTEL Aboveboard 286 w/5I 379 
INTEL Inboard 386 for PC w/IMB 799 
INTEL Inboard 386 AT 899 
Digiboard Smart 8 Port Serial Card .....Call 
PC BRAND 

1/O+II For AT’s Ser/Par/Game ............ $45 


1/O+Il For XT’s Ser/Par/Game/Clock ...45 
2MB EEMS for XT’s w/OK LIMS 4.0......... 95 
2MB EEMS for AT’s w/OK LIMS 4.0 .......95 
3MB Multifunction+Memory for AT's110 
Serial/Par/Game/Software w/OK 


fixe] BRAND 


Free Freight 


30-Day Money-Back 
uarantee 


Toll-Free Service 
and Support 


No Credit Card 
Surcharges 


We carry over 10,000 different name brand 
products, Call for prices on products not listed 


- FAX MACHINES/CARDS| 









TOSHIBA 

TSH3300 ..........1395 TSH30100 ...........1225 
COMPLETE PC 

4800B FAX .....0249 9600B FAX .....00000379 





HOUSTON INSTRUMENTS 
DMP41, DMP42, DMP32 ....... 
DMP52MP, DMP61, DMP6€2 . 


ROLAND 
DXY885, DXY990, DPX2000 
DPX3300, GRX300, GRX400 .. 


“Oversized Monitors, Laser Printers, — 
and Plotters are excluded from free freight. 








To Order Call 1-800-PC BRAND 


(Call 1-800-722-7263...In Illinois, Call 312-226-5200) FAX#312-226-6841 


= 


PCBrand, Inc. 954 West Washington Street, Chicago, IL. 60607 1-800-722-7263. We are open Monday thru Friday: 8am cagiteme = MasterCard, 
Discover, Checks, and Approved P.O.s are Accepted. Prices subject to change. For Order Status and Customer Service Inquiries Call: 1-800-662-SERV 
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In 1988, $3.5 billion in micro- 
computer software will be sold 


worldwide. During that same time, another 
$3.0 billion in sales will be lost to free distribution — better 
known as software piracy. And right now, Rainbow Technologies’ 
Software Sentinel™ is protecting close to $1.0 billion in software for 
developers who never wanted to be part of the free software distribution 
network in the first place. ( » The Software Sentinel hardware key is 
“execution control” software protection. It ships with the software and 
simply plugs into the PC’s parallel port to be one 
hundred percent invisible to both user and _ the soft- 
ware. Users can make as many copies as , they want. 
Make working submasters. Use a hard disk. Virtually anything that can 
be done with [ | unprotected software. Except start freely 








distributing that software to other users. ( » The 
Rainbow fam- ily of Software Sentinel products. Se- 
lected by the very big to the not-so-big developers of 
DOS, OS/2 and Xenix software in worldwide markets. To the cool 
tune of close to a billion dollars. So far. 


C) RAINBOW TECHNOLOGIES 


18011-A Mitchell South, Irvine, CA 92714 ¢ (714) 261-0228 * TELEX: 386078 * FAX: (714) 261-0260 
Rainbow Technologies. Ltd.. Shirley Lodge, 470 London Rd., Slough, Berkshire, SL3 8QY, U.K., Tel: 0753-41512, Fax: 0753-43610 


Cones Migs! Rai ant Technologies, Inc. Software Sentine! ond SentinelPro are trademarks of Rainbow Technologies, Ine. 
a trademark of Microsoft Corporation. OS 2 1s a trademark of International Business Machines Corporation. 
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& POWER PROGRAMMING & RAY DUNCAN 


FILE MANAGEMENT 
IN C AND ASSEMBLY 


LANGUAGE 


Our series on file management begins by clarifying the terminology and showing the parallels 


aving finished updating the Power 
Hoeeesmnin library for OS/2 

compatibility and taken a brief 
look at the DOS and OS/2 file systems, 
we’re moving on to the subject of file man- 
agement. I'll begin here by reviewing 
some terminology and the basic file access 
functions available to assembly language 
and C programmers under DOS and OS/2. 
In the next few issues, I'll get into specific 
techniques for sequential and random file 
access and indexed file management. 

But first, a word to the wise: DOS has 
two distinct sets of file function calls, 
which are commonly known as the FCB 
(File Control Block) functions and the 
handle functions. The FCB functions were 


| designed for compatibility with CP/M; 


they do not support the hierarchical (tree- 
like) disk structure of DOS Versions 2.0 
and later, and are now as much a historical 
curiosity as the brass cuspidor. The DOS 
handle functions do support the hierarchi- 
cal directory structure and have direct 
counterparts in OS/2. Since right-thinking 
programmers regard FCBs as a form of 
heresy, I'll not be mentioning them again. 


BASIC FILE OPERATIONS § Although 
both DOS and OS/2 have extensive sets of 
file-related function calls, the average ap- 
plication program needs only a few of 
these calls. For the present, I'll ignore the 
more exotic capabilities of OS/2 and those 
file functions present only in DOS Version 
3.0 or later, and examine the capabilities 
that every program needs: 

M@ opening and creating files; 

™@ reading and writing, 





@ seeking; that is, setting the file pointer; 
@ closing files; and 

M@ renaming or deleting files. 

The DOS function calls for these basic op- 
erations, together with their OS/2 equiva- 
lents, are listed in Figure |. 

To open a file, a program identifies the 
file to the operating system by name using 
an ASCIIZ (null-terminated) string, by 
specifying the access rights it needs (read- 
only, write-only, or read-write), and by in- 
dicating whether it is willing to share si- 
multaneous access to the file with other 
programs. If the file exists and there is no 
conflict between the requested access 
rights and another program’s sharing 
mode, the system returns an identifier— 
called a handle—that the program can use 
for subsequent access to the file. The han- 
die is an indirect index into a structure 
known as the System File Table (SFT), 
which the operating system uses to keep 
track of all open files in the system. 





= Although both DOS 

and OS/2 have extensive 
sets of file-related 
function calls, the average | 
application program needs | 


only a few of them. 











between the basic DOS and OS/2 functions and their equivalents in the C runtime library. 


When a file is created, the program sup- 
plies an ASCIIZ filename and an attribute 
parameter, which assigns such system 
characteristics as ‘‘hidden’* or ‘‘read- 
only”’ to the file. If the operation is suc- 
cessful, the system adds an entry to the 
disk directory and again returns a handle 
that the program can use for subsequent ac- 
cess to the file. An additional open opera- 
tion is not required and in fact would need- 
lessly expend an additional handle. 

The Create function available in DOS 
Versions 2 x (interrupt 21h function 3Ch) 
must be used with care because if the 
named file already exists, it is simply re- 
placed (truncated to zero length) and any 
previous data in the file is lost. Later ver- 
sions of DOS provide several additional 
file-creation functions, including both a | 
function that fails if the file already exists 
and a function that generates a name 
(based on the current time) for a temporary 
file. The OS/2 DosOpen function, which 
is used to open and create files, has a pa- 
rameter that allows you to tailor the func- 
tion's actions to the previous existence or 
nonexistence of the file. 

Once a file is opened or created, a pro- 
gram can go to work on its contents. To 
read data from the disk into RAM, the pro- 
gram supplies the operating system with a 
buffer address, a number of bytes to read, 
and a handle. The data on the disk is un- 
changed, though obviously the previous 
contents of the specified area of RAM are 
lost. To write data from RAM onto the 


| disk, the program supplies the same three 


parameters as for a read operation, but in 
this case the contents of RAM are un- 
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changed and the previous contents of the 
disk area are lost. Data is not necessarily 
transferred physically between the disk 
and RAM when a program’s read or write 
request ‘‘logically’’ completes; to improve | 
performance, both DOS and OS/2 buffer | 
disk data internally for extended periods. 

Both DOS and OS/2 maintain a file 
pointer in the SFT for each open file han- 
dle. When a program issues a read or write 
request, the current value of the file pointer 
for that handle determines the byte offset 
from the start of the file at which the trans- 
fer will begin. When the transfer com- 
pletes, the system updates the file pointer 
so that it points to the very next byte after 
the last byte that was read or written. 

DOS and OS/2 allow a program to set 
the file pointer to an arbitrary value. This is 
often called a seek operation. The function 
call accepts a 32-bit byte offset and a meth- 
od code that specifies whether the offset is 


nr DOS and OS/2 
” File-Management 
~“* Functions 


DOS Int os2 





21h function tunction 

3Ch DosOpen 

3Dh DosOpen 

3Fh DosRead 

40h DosWrite 

42h DosChoFilePtr 
3Eh DosClose 
DosDelete 
DosMove 


Description 
Create file 
Open file 
Read file 
Wate file 

Set file pointer 
Close file 
Delete file 


Rename or 
move file 


56h 





Figure 1: These are the basic DOS and OSi2 
file-management functions. 


relative to the start of the file (method 0), to | 
the current file-pointer position (method 
1), or to the end of file (method 2). This 
‘‘logical seek’? should not be confused 
with the physical seek performed by a disk 
drive, which involves moving the read/ 
write head to a specific cylinder. 

The DOS and OS/2 seek functions al- 
ways return a file pointer that is relative to 
the start of a file. Consequently, there are 
two special uses of the function. To obtain 
the current position of the file pointer with- 
out modifying it, you can request a seek 





PRODUCTIVITY 


relative to the current file-pointer position 
(method 1) with an offset of zero. To find 
the size of a file, you can call for a seek rel- 
ative to the end of the file (method 2) with 
an offset of zero. 

A program closes a file to notify the 
system that it will not be using that file fur- 
ther. The operating system then flushes 
any unwritten data associated with the file 
to disk, updates the disk directory (if nec- 
essary) to reflect any changes made to the 
file, and releases the handle and the corre- 
sponding entry in the SFT for reuse. 

Handles are not involved when a pro- 
gram deletes or renames a file. In these op- 
erations the file is identified by an ASCIIZ 
string, just as for the open and create oper- 
ations. When a file is deleted, the first 
character of its entry in the disk directory is 
changed to a reserved value and the disk 
sectors previously assigned to the file are 
freed. The remainder of the directory entry 


and the contents of the sectors are not al- | 


tered, however, until they are actually as- 
signed to a new file. This gaping hole in 
system security has given rise to an entire 
category of utility software—and to at 
least a couple of personal fortunes. 


C FILE FUNCTIONS The C runtime li- 
brary contains two distinct, parallel sets of 
file functions. These are known as the low- 
level functions and the stream functions. 
Mixing the use of low-level and stream 
functions within the same program is al- 
most guaranteed to introduce obscure bugs 
and lead to novel and picturesque (but not 
usually desirable) program behavior. 

The low-level file functions map direct- 
ly onto the host operating system’s file in- 
terface, use the handles provided by the 
system, and do not buffer or translate data 
as it is read or written. You would select 
the low-level functions when you want to 
minimize runtime library overhead, per- 
form I/O to unusual devices, or to take ad- 
vantage of unusual capabilities or charac- 
teristics of the host system. 

The stream functions rely on a C data 
structure to control each open file. They 
use the address of this structure rather than 
a handle to reference the file for read or 
write operations. The stream functions 
buffer the file data within the runtime li- 
brary (in addition to the buffering already 
provided within the operating system it- 











_. 75 C Runtime Library 
5 File-Management 
Functions 


Stream 
function 


fopen 
fopen 
fread 
fwrite 
fseek 
fclose 
unlink 
rename 


Low-levei 
function 


creat 
open 
read 
write 
iseek 
Close 
unlink 
rename 


Description 
Create file 
Open file 
Read file 
Write file 

Set file pointer 
Close file 
Delete file 
Rename file 


Figure 2: Here are the basic file-management 
functions contained in the C runtime library. 


self) and, under some circumstances, these 
functions translate characters within the 
data. Select the stream functions to maxi- 
mize the portability of your program or 
when your program has complex data- 
formatting requirements. 

Figure 2 lists the most commonly used 
low-level and stream functions, and the li- 
brary functions for deleting and renaming 
files. Most of the 50-odd file-related li- 
brary functions that are not listed here are 
related to such matters as redirection of 
handles, formatted input, formatted out- 
put, temporary files, and control of stream 
buffering. I'll discuss many of these other 
functions in upcoming columns. 

While browsing through Figure 2 and 
your C compiler’s runtime library manual, 
you may be struck by the strong resem- 
blance between the C library functions and 
the DOS and OS/2 file function calis. The 
points of resemblance range from the glar- 
ingly obvious—such as the use of ASCTIZ 
Strings to identify files—to more subtle is- 
sues. For example, the method codes used 
by lseek( ) are exactly the same as those 
used by the DOS and OS/2 function calls 
for setting the file pointer position. This 
congruence is not coincidence! The handle 
file functions in DOS and OS/2 were pat- 
temed after those in Unix; similarly, the C 
runtime library’s file management func- 
tions are designed around the Unix file sys- 
tem and vice versa. 
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| RECORD ACCESSING TERMS 
Three terms that may come up in discus- 
sions of file management are records, se- 
quential access, and random access. Al- 
though the operating system sees a file 
simply as a named collection of bytes, pro- 
grammers think of the file as being com- 
posed of one or more records. Each record 
describes a particular person or object; it 
may be compounded of many fields of dif- 
ferent types and is usually an integral num- 
ber of bytes in length. The key features of a 
record—for our purposes—are that it has a 
predictable structure and that its length ei- 
ther is a constant (for a given file) or some- 
how encoded in the record. 

Sequential access means reading or 
writing consecutive records in a file. An 
example is the processing of a text file, in 
which each line can be considered a record 
delimited by a new-line character. A pro- 
gram that processes files sequentially need 
not concem itself with the file pointer be- 
cause that is maintained by DOS or OS/2. 

Random access means reading and 
writing nonsequential records. That is, the 
physical ordering of the records in the file 
does not determine the order in which they 
are processed. (The term is not very apt be- 
cause, of course, the processing is not at all 
random.) In simple programs, random ac- 
cess is typically used with files that contain 
fixed-length records, so that the program 
can calculate the location of a specific rec- 
ord by multiplying the record number by 
the record size. The indexed-file access 
methods used by more-sophisticated appli- 
cations are much more versatile. 

Both DOS and OS/2 draw little distinc- 
tion between sequential and random ac- 
cess. When a file is opened or created, its 
file pointer is initially set to zero. If a pro- 
cess simply issues reads or writes without 
ever setting the file pointer position, then 
its access to the file is sequential. If a pro- 
cess requires random access, it need only 
position the file pointer appropriately be- 
fore each read or write request. Naturally, 
these techniques can be used together. 
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HARD DRIVES 


“~eMiniScribe A 


(OFT yi PI NAVOMEI RV dPROnV ain) 












a Sener Be Beis Se"" |! Card Drive 20-8225 68ms $279 | 
|| Card Drive 30-8438 68ms $309 || 
| Card Drive 40-845046ms $359 | 
|| -Availabile foe PCL XT and most T Tandy models. | 
| | Quality engineered for reliability. | 


| Auto park heads, 


.ONE YEAR Warranty. 


\\ super casy installation and setup, 






=PC/XT KITS 


(oan S$T225 _ half height 65ms $244) 
30Mb M8438 half height 65ms $279 
40Mb M8450XT half height 46ms $319 
|62Mb M3675 __half height 61ms $379 
80Mb ST251/PS180 half height 40ms $499 
|130Mb M6085/PS180 full height 28ms $699 


| All kits come COMPLETE with the drive,| 

controller, cables, How-To Manual and 

aes || mounting hardware. 40Mb and larger 
\\drives also include partitioning software. }) 


and our 30 Day 
antec! OUVEDTA IAS ry DP Seagate 





“WorryFree" 
Guarantee 


If forany reason, you 
are not completely 
satisfied with any 
product, simply re- 
tum it for a prompt 
and courteous re- 
fund! ] 
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40Mb Seagate ST251-1 halfheight 28ms $399 
71Mb MiniScribe M6085 fullheight 28ms $539 
*110Mb MiniScribe M6128 fullheight 28ms $629 












High Capacity Drives! 
160Mb MiniScribe M3180E halfheight 16ms $1375 
340Mb MiniScribe M9380E fullheight 1l6ms $2195 
These drives come with an ESDI "1 to 1" high performance 
Hard/Floppy Controller! 


All drives include AT mounting hardware and "Disk Manager'| 
partitioning software!! a *110Mb drive requires an RLL controller/ 











Hours: 7am to 6pm Monday - 
Friday, 10am to 3pm Sat. MST 






For information 
or To Order: (iE OU; 4x dah 

International Orders: (602) 784-1038 
<7) Toll Free Customer Service: (800) 234-5197 
Toll Free Order State: (800) 234-5197 
TELEX: 405765 FAX: (602) 829-9193 





International 





Aw IDS Company 






fee netkaiae natin. Tempo, AZ 85282 
(602) 784-1038 

Prices end availability subject to change without notice. All items aso NEW. 5% surcharge for Amorican Expross and COD ordars. 

P.0.'s accepted NET 20- subject to 9% surcharge. Add $11 shipping for EXPRESS APO/FPO orders. 30 Day Guarantrs 

conditions: shipping & handling charge is not refundable; product must be widamaged end in original condition. PCGO289! 
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aBx Translates dBASE Applications toc 


You GBASETM programmers know what 
an expressive and readable language 
dBASE 1s It's a very comfortable devel- 
opment environment But the price is de- 
based performance Even compiled 
dBASE doesn't offer the speed that some 
users require these days The kind of 
speed offered by software wmitten n the 
Clanguage The answer is dBxT™M 

dBx iransiates dBASE to C Itoffers you 
a mayor compettive advantage over the 
next dBASE programmer Keep wntng 
mdBASE Take every application all the 
way to completion Then use dBx to 
translate them top to bottom to C! 


Other advantages C is portable, even 
to other operating systems like UNIX/ 
Xemx™ To the Macintosh or Amiga 
Bx gives your apphcations a passport to 
places dBASE cannot go 

Has its own file manager for single 
user, but inksto mayor C flemanagers— 
etree and dBC—for compatibility with 
dBASE files or mult-user support We 
have everything you'll need, including 
good advice 


list. Ours 
Bx $550 ($419 
with Library Source $950 $728 


Call for Full Source Pncing 





nial 


The jae Environment for dBASE Programming 


Menyworty ually P products supa 
t Ss Drogrenmnniy in 

guage doesn1—dUTIL’ aFLOWTM 
and a host of others Trouble ws, you have 
to use them separately, then combine 
ee output into your dBASE program 

les 

No longer dBRIEF™, wntten in 
BRIEF's macro lanquage, grabs hold of 
BRIEF and tums it into a complete dBASE 
0) and 1! Plus programming domam 
Using BRIEF's underlying shell capabil- 
hes and its own interfaces, (BRIEF can 
run extemal utility hbranes, plus dBASE 
ttself and lnk to the Chpper™, 
Foxbase +TM and Quicksilver compilers, 
all with dBRIEF stl] loaded and running 
the show It can do what BRIEF already 
does plus 


« Convert a screen layout into dBASE 
code for interactive data entry 

* Display dBASE file structures in 
windows, a great convenience alongside 
your program files 

« Expand keystrokes into full dBASE. 
statements 

* Indent automatically for clegic 
display 

* Create databases, nndex files, invoke 
Ashton-Tate's GFORMAT™ and 
dCONVERT, draw lines and boxes 

“Simply marvelous PrOrernmns en- 
vironment for writing and editing dBASE 

programs "| PC Magazine, 7/86 Source 
code included! 

Requures BRIEF | 32 or later and 384k 
§12k to run dBASE wathin dBRIEF, 640k 
and harddisk recommended 
BRIEF/ dBRIEF list $275 Ours call 





FOYWRESF +210 


The Fastest, Most Powerful, aBASE Compatible 
Database Ms Management Syste, NOW! 


New FOXBASE +210 1s faster, and more 
powerful than dBASE 1V_ and i's avail- 
able NOW' FOXBASE +2 Ous already a 
PC Magazine Editor s Choice and has 
received an unbehevable 9 2 rating from 
Infoworld FOXBASE +2 1 has new 
features such as built in support for pull 
down and pop-up menus a new screen 
painter to Create custom input screens, a 
ced aulomatic applications 
generator to write programs for you auto 
matically a new user interface designed 
» allow both furst-tume and experienced 
users to handle most database options 
effortlessly and, much much more 
plus Foxbase is still dBASE compatible 
and contains hundreds of dBASE 








enhancements Run almost any dBASE 
program without modilication Foxbase 
ely supports commands like Browse 
Edit Append, Create Modify Report. 
and Modify Label evenin the middie of 
compiled program! Foxbase supports 
EMS memory and loca! area networks 





list Ours. 

FoxBase +Version2 10 §395 $247 
Unlunited Runtime $500 «$333 
FoxBase *Muln User (LAN) $595 $387 
Unlunited Runtume $700 $467 
FoxBase +/386 $595 $307 
Unhinited Runtume- $500 $333 
FoxBase + Macintosh $395 | $263 
Uniumited Runtume $300 «$201 











Powerful Implementations Of The Most Popular 


Languages 

Microsoft C 50 The flagshup of the 
Microsoft Ime runs up to 30 percent faster 
than its predecessor Its new optrnwation 
features deliver untouchable execution 
speeds, 100 new addihonal library 
routines 

Microsoft MacroASSEMBLER $0 If 
you ever wanted to take on the challenge 
of assembly, here § your opportunity 

“MASM'"'5 01s alot easier to use, has 

completely revised documentaton, anda 
new "Mixed programming 
guide that gives you step by step mstruc- 
tions for inking fee: assembly code with 
other Microsoft languages 

Microsoft QuickBASIC 40 1s a revolu- 


honary concept in BASIC programming 
Tt allows you to run, edi, debug, and run 
again Our fnends at Microsoft have elim- 
inated the dreaded compile step When- 
ever you edit your code QB4 automa- 
tcally incorporates your changes, so that 
it can run a program of 160,000 hnes in 
Jess than a minute 

Each member of this language family 


micludes the renowned debugger 
CODEVIEW 

list Ours 
Microsoft C $450 $296 
Microsoft Macro- 

ASSEMBLER $150 ($109 
Microsoft QuickBASIC $99 $6 
Microsoft FORTRAN $450 «($205 

< = 
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icated Tools Essential 
For Fast Database Handling 
Btneve ts a hbrary of subroutines that 
allows the programmer to build a data- 
base application using any language It 
takes complete charge of all fite creation, 
indexang, reading, wnting, insertion, 
deletion, forward and backward search- 
ing Its balanced tree mdexing scheme 
finds any key m a mulhon in less than 4 
accesses That's fast! 

Bmneve is multitingual also It ncludes 
more than 20 language interfaces (includ- 
ing C, BASIC, PASCAL, FORTRAN). 
However if it tums out that you are using 
something a little unusual, worry not The 
manual includes a chapter on how to 
wnite a language interface to Bineve 

Bmneve’s vital stanstics are equally im- 
pressive Files may have upto 24 indexes, 
fixed record length to 4090 characters, 
vanable length to 64K, indexes to 285 
characters, files of 4 bilhon bytes Net- 
work support includes Novell, 3-COM 
IBM PC NET, Software Link's Multilink 
and many others 

XQL is a relahonal database manage- 
ment system designed especially for pro- 
grammers Imagine being able to access 
your database with the ease of SOL 
(Structured Query Language) statements 
and stl having the power to process that 
data nght down to the byte level 

Think about your appheations A large 
part of your software development effort 
1s probably devoted to managing data 
stored in files on disk Hours spent wnt- 
ing lines of code to search and store data 


wTerT ow 
de 


Tecords could have been used to pro- 
gram more important parts of your apph- 
cation Why not let XQL do it for you 
XQL will crease your programming 
productvity and let you focus on buiiding 
better applicatons 

The XQL system works in tandem with 
Bmeve and has an equally powerful 
chassis No hmut on the number of 
records per file Max file swze is 4 giga- 
bytes, Max record sze equals 4K, Max 
mdexes per file is 24 The one version 
works for single or mulnuser systerns, 
DOS Ver 3 0 or greater Al] languages 
are supported 

Xtneve is the final ingredient in the 
Novell programmung recipe It is a menu 
dnven, data retneval system, that allows 
you to quickly find formation and dis- 
play reports System developers can 
easily Customize Xtneve to display com- 
mand menus, help files and error mes- 
sages in the English spoken by the cus- 
tomer Xtneve screens then gives menu 
choices that users can quickly recognize, 
making Xtneve an easy product to use 
and understand 

Report Option for pnntng customized 
Teports form letters, mailing labels & 
gatements 


list Ours 
Bineve $245 ($175 
Bineve/N $505 $445 
XQL $795 «$585 
Xtneve $245 «($220 
Xtneve/N $508 $459 
Report Ophon $145 $128 
Report Option/N $35 $209 





Mee MAYDADUTITIMC cvenens 


Leave the Device Driving to GSS 


For senous applications sek to the tools 
that stick to the standards Not the least of 
reasons why GSSTM has emerged as the 
pre-emment graphics toolmaker is that tt 
has always conformed to ANSI standards 
At the heart of the system 1s the CGI 


2b and has all its dnvers and language 
bindings Macro level tools to draw, color, 
segment, transform, store and recreate 
anobject The Metafile Interpreter reads 
ANSI CGM files with full CGI capability 
for recreahon on vanous devices 
Quality software? IBM thinks so They 
sel] GSS under their own label Royalhes 
Needs 256k list Ours 














printers, plotters, cameras The dnvers CGI Dvlpment Toolkit $485 $375 
completely insulate your apphcaton Kernel System 495 )0=— $375 
from concern for device Khosyncracy Kernel for IBM RT $75 «39 $645 
GSS Kernel™™ conformsto ANSI'sGKS Metafile Interpreter $25 «8235 
Pe ji a oy, ee | — ge Pa Ar 
=:  » ’ atranr 
2, RELATIONAL ¢ 
» REPORT WRITER ! 
ALADLC DONMDPD KARATATSC 


dBASE, C, FORTRAN, BASIC, 
COBOL, PASCAL 


dbc ISAM, FoxBASE, Greenleaf, Halo ‘88, 
Logitech MODULA, MicroFocus COBOL, 
Norton Utilities, Panel Plus, Periscope, Phoenix, 
Polytron, RM/COBOL, Sprindrift, Tom Rettig's 
Library, Windows for Data.,.and many more. 


> nwitarwatea Law * 
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SPREADSHEET 


CLINIC 





Two macros that work together to allow you to save your cell pointer’ s current position, save 
the cell’s address in the leftmost column, and return the cell pointer to its original position. 





Macros that return the same part of 
a worksheet to the screen that was 
previously visible 


In the August 1988 Spreadsheet Clinic, 
you presented a set of two macros. The 
first saved the cell pointer’s current posi- 
tion as well as the cell’s address in the col- 
umn at the left edge of the screen. The sec- 
ond macro retumed the same columns to 
the screen that were previously visible, 
and then retumed the cell pointer to the cell 
on which it was positioned. 

I’ve improved these macros, as shown 
in Figure 1. The macro named \s saves the 
cell pointer’s current position, the column 
component of the leftmost column that is 
visible on the screen, and the row compo- 
nent of the topmost column that is visible 
on the screen. 

To determine which column is at the 
left edge of the screen, I use the same tech- 
nique that you did in your macros. To de- 
termine which row is at the top of the 
screen, I take advantage of the special ac- 
tion of the PgDn key when one or more ti- 
tle rows are locked onto the screen. 

The first statement in the macro named 
\s freezes the window and panel areas of 
the screen. The second clears any titles that 
you may have set previously. Then it 
“*freezes’’ all the rows that are visible (on 
the screen) above the one in which the cell 
pointer is positioned at the time. For exam- 
ple, if rows 21 through 40 are visible on the 
screen and the cell pointer is in row 25, 
1-2-3 will freeze rows 21 through 24 onto 
the screen. 





The third command enters the absolute 
address of the current cell into CUR- 
RENTCELL (cell B10). For example, if 
the cell pointer was on cell L25 when you 
invoked this macro, !-2-3 would enter the 
label ’$L$25 into CURRENTCELL. 

The next statement moves the cell 
pointer left within the current row into the 
leftmost column that was visible on the 
screen when you invoked the macro. For 
example, if cells 121..P40 were visible on 
the screen when you invoked the macro 
and the cell pointer was on cell L25, /-2-3 
would move the cell pointer to cell 125. 


/wte/wth 


{PgDn} 


wan WrhwWwhe 


CURRENTCELL 
LEFTCOLUMN 


TOPROW 


B < 
{Windowsof f} {Paneloff} 


Then /-2-3 executes the following: 


BS: ‘'{Let LEFTCOLUMN, 


@MID(@CELLPOINTER( *address”),1, 
@LF (@CELLPOINTER( "col" )<27,1,2))} 
in cell BS. This enters the column letter(s) 
of the current cell (the one in the leftmost 
column that is visible on the screen) into 
the cell named LEFTCOLUMN (B12). 
For example, if the cell pointer was on cell 
125, 1-2-3 would enter the label ’I into 
LEFTCOLUMN. 
The sixth command instructs /-2-3 to 
press the PgDn key. Since one or more title 
rows are frozen onto the screen, /-2-3 


D 


{Let CURRENTCELL, @CELLPOINTER ("address") } 

{BigRight} {BigLeft} 

{LetLEFTCOLUMN , @MID(@CELLPOINTER(“address"), 
1, @IF (@CELLPOINTER("“col")<27,1,2))} 


{Let TOPROW, @CELLPOINTER (“xrow")~29} 
{PgUp} {Goto} {CURRENTCELL}~ /wtc 


Ne {WindowsOff} {Paneloff} 
{Goto}IV8192~ 
{Recalc NEXT} 
ERR 
{Goto} {CURRENTCELL}~ 





Figure 1: The macro named \s saves the address of the current cell as well as the column letter and 
row number of the cell at the upper-left corner of the screen; the macro named \r returns the 
portion of the worksheet to the screen that was visible previously. 
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PC voice 
mail, 


nowonly 


$199. 


Watson®, hailed by one 
reviewer as “the premier 
voice mail station” at 
$498, is an even better 
value at $199. Watson 
eliminates telephone 
tag and gives you big- 
system features like auto 
speed-dial, auto answer, 
message forwarding, 
and built-in 300/1200 
bps modem. For an 
ear-opening business 
applications demo, call 
1 (800) 6-WATSON 
(in Mass., (508) 651-2186). 
To order, call 1 (800) 
533-6120 (in Mass., 
(508) 655-6066). 

Credit Cards Accepted. 
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Natural MicroSystems Corporation 
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won't bring a whole new screenful of rows 
into view. Instead, it will shift only the 
hon-title rows. Consequently, the cell 
pointer will end up in the row that previ- 
ously was immediately below the bottom 
of the screen. For example, if rows 2] 
through 40 are visible on the screen, and 
rows 21 through 24 are title rows, 1-2-3 
won't bring rows 4] through 60 onto the 
screen. Instead, it will replace rows 25 
through 40 with rows 41 through 56. Now 
the cell pointer will be in row 41. 

While the cell pointer is in this new 
row, 1-2-3 will execute 


B7: '{Let TOPROW, 
@CELLPOINTER( “row*)-26} 


in cell B7, which enters the address of the 
row that was at the top of the screen when 
you invoked the macro—the row 20 rows 
above the current row—into the cell 
named TOPROW (B14). If rows 21 
through 40 were visible on the screen 
when you invoked the macro, the cell 
pointer will be in row 4] at this point. 





= The first statement in 
the macro freezes the 


_ window and panel 


areas of the screen. 


Thus, /-2-3 will enter the value 
41 —20=21—the row number of the row 
at the top of the screen—into TOPROW. 

The final statement in this macro re- 
turns the same rows and columns to the 
screen that were visible before you in- 
voked the macro, moves the cell pointer 
back to the cell on which it was positioned 
at that time, and unlocks the title rows. 

The macro named \r brings the same 
rows and columns onto the screen that 
were visible when you invoked the macro 
named \s, and moves the cell pointer back 
to the cell on which it was positioned. 

The first statement freezes the window 
and panel areas of the screen. The second 
moves the cell pointer to cell 1V8192—the 
lower-right corner of the worksheet. 

The next command instructs [-2-3 to 








recalculate the string formula 
Bi9: +*{Goto}"&GLEFTCOLUMN 
G@STRING(TOPROW, 6) &"~* 


in the cell named NEXT (cell B19). This 
formula retums a macro statement that 
commands /-2-3 to move the cell pointer 
to the cell that was at the upper-left comer 
of the screen when you invoked the macro 
named \s. For example, if cells 121..P40 
were on the screen when you invoked the 
\s macro, LEFTCOLUMN would contain 
the label '] at this point, and TOPROW 
would contain the value 21. Therefore, 
this formula would return the statement 
{Goto}I21-, which commands /-2-3 to 
move the cell pointer to cell 121. 

Because the cell pointer will be on cell 
[V8192 when /-2-3 executes this state- 
ment, the cell to which /-2-3 moves the 
cell pointer will be the upper-left comer of 
the screen, So the same row and columns 
will be visible on the screen that were visi- 
ble when you invoked the \s macro. Once 
these rows and columns are in view, /-2-3 
will execute the final statement in the mac- 
to, which moves the cell pointer to the cell 
on which it was positioned when you in- 
voked the first macro.—Tom Kusnierz; 
Groton, Connecticut 


The PgDn and PgUp keys, when one or 
more title rows are locked onto the screen, 
let you calculate the row number at the top 
of the screen at any point. The value 20 in 
the statement in cell B7 assumes that you 
are working in a window that is 20 rows 
tall. If you’re working in a window with 
more or less than 20 rows, adjust that value 
accordingly. If you had set any title rows 
or columns before invoking the \s macro, 
reset them afterwards. 





Contribute to the Clinic 


Share your latest spreadsheet discovery 
through Spreadsheet Clinic. We'll pay $50 
or more for tips we print, plus an extra $25 
if you submit your letter on-disk. Please in- 
clude a printed copy. Mail contributions to 
Spreadsheet Clinic, PC Magazine, One 
Park Avenue, New York, NY 10016 or 
upload them to PC MagNet (to join, see 
the ‘‘By Modem”’ sidebar in the Produc- 
tivity section. Pt 
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Advanced use of the FOR command 
lets you compare groups of files 


The powerful FOR command came to my 
rescue when I encountered SuperCalc’s in- 
ability to check for file existence. My pro- 
gram was to update a list of current files, 
working from CSV (comma-separated 
values) files downloaded from a minicom- 
puter. The problem occurred when the 
minicomputer created a new filename that 
had never been used before, or when it 
didn’t send an existing file because it was 
no longer needed. In short, I needed to 
compare two lists of files (same names, 
different extensions) and make them 
match. 

First, if the minicomputer created anew 
.CSV file, I copied a blank template to the 
other list so it had a corresponding ‘‘old”’ 
file. If there was an old file with no match- 
ing .CSV file, I deleted it. 

Next I deleted any old files that were no 
longer needed (those that did not have a 
corresponding .CSV file). Then I removed 
the extension from the old files and com- 
bined the FOR and IF commands to erase 
any that were no longer needed. (The list 
of *.CSV files is assumed correct.) 

I restored the extensions of the ‘‘old” 
files and renamed the new .CSV files with 
no extension. I copied in my blank tem- 
plate file, FILE.TMP, to create an ‘‘old”’ 
file for any new .CSV files created by the 
minicomputer. 

The final step was to replace the .CSV 
extensions. I combined everything into a 
batch file, as shown in Figure 1, along with 
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USER-TO-USER 


A batch file that acts like TYPE and works with wildcards; an automatic way to keep track of 
your boot time; using the FOR command to compare two lists of files. 


the necessary directory changes, user mes- 
sages, and calls to SuperCalc.—Greg Jen- 
sen; Port Coquitlam, British Columbia, 
Canada 


I simplified FILMATCH.BAT in Figure 
1, removing lines specific to the original 
application and leaving only those demon- 
strating the file-matching concept. When 
you want to use a FOR command to com- 
pare files that match in name but differ in 
extension, you have a bit of a problem. 
There’s no way to separate the name and 
extension in the FOR variable. Jensen hit 
on the idea of simply REMOVING the ex- 
tension from one set of files temporarily. 
This works, as long as you don’t have any 
other files around with no extensions. 

Note that you can use the FOR com- 
mand from the DOS prompt too. You just 
have to remember to put only one percent 
sign in the FOR variable. For example, to 
list any files in the current directory that al- 
ready exist in the directory C:\OTHER, 
you would enter 


ECHO OFF 





FOR tf IN (*.*) DO IF EXIST Cs\OTHER\tf£ 
ECHO tf 

This command goes through all files 
matching *.* and assigns each in turn to 
the yariable %f. Then it expands the com- 
mand after the DO using the value of %f. 
For example, if the first file is AUTOEX- 
EC.BAT, the DO command would ex- 
pand to 


+e. IF EXIST C:\OTHER\AUTOEXEC.BAT 
ECHO AUTOEXEC.BAT 


You might also use this technique to clean 
up duplicates by deleting files that appear 
in another directory as well. However, it 
compares only the name, not the contents. 





Who’s booting your PC? Here’s an 
automatic way to log every time it’s 
fired up 


Is your PC in a public place where it could 
get unauthorized use? Or maybe you 
would like to maintain a log of your boot- 
ups? Here’s a simple way to log every time 


REM The next two lines delete any OLD files that don’t 


REM have a matching csv file. 
RENAME *.OLD *. 


FOR th IN (*.) DO IF NOT EXIST *#h.CSV ERASE %th 
REM Restore the OLD extension to the old files and 
REM remove the extension from the CSV files. 


RENAME *. *.OLD 
RENAME *.CSV *. 


REM For any CSV file that doesn’t have a corresponding OLD 
REM file, create one by copying a blank template. 
FOR th IN ({*.) DO IF NOT EXIST ¢th.OLD COPY FILE.TMP %th.OLD 


*.CSV 


RENAME *. 





Figure 1: This batch file makes one file list match another, adding and deleting as required. 
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Boomerang 


A BREAKTHROUGH 
IN POWER PROTECTION 





Every day, dips and surges of electric 
power threaten the data you put in your 
computer, an invitation 10 disaster. 
Introducing BOOMERANG™. a power 
protection sysiem that automatically saves 
your work in progress in the event of: 
e Power failure, blown fuse, or brownout. 
e Accidental pulling out or tripping 

over the cord. 
 Forgetiing 10 save your RAM disk 

before turning off the switch. 
When normal power returns, BOOMERANG 
restores your data In you with a single 
command. Requires IBM ® PC, XT. AT®. or 

00% compatible; 256K: internal hard disk 
DOS 2.1 or later. 
When you compare power protection, only 
BOOMERANG solves the whole problem: 


Automatically saves 
state of entre system 


Provides a hat 
backed-up RAM dé 





At 299, Boomenans pays 
for itself with the first save! 
30-day money back guarantee. 
...call your local dealer or call... 


817-540-0938 


MICRO/* 


2107 W. Euless Bivd., Euless, TX 76039 
Boomerang and Microsyne are trademarks of 
Microsyne, ine IBM and AT are registered trademarts 
of International Business Machines Corporation. 


CIRCLE $32 ON READER SERVICE CARD 
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your personal computer gets booted. 

Place the small routine in Figure 2 at the 
beginning of your AUTOEXEC. BAT file. 
This batch file first sets the prompt to show 
just the date and time. Then it appends the 
prompt to BOOTUP.LOG by running 
DUMMY .BAT, a zero-length batch file. 
COMMAND /C allows DUMMY. BAT to 
be nested within LOGGINGS.BAT. The 
double redirection sign (>>) appends the 
data to the end of the log file, so it main- 
tains a continuous list. Now each time your 
AUTOEXEC.BAT is executed, it will 
write the date and time to the end of the 
BOOTUP.LOG file. To see when your PC 
was booted, just look at the BOOTUP 
.LOG file. 

The only way anyone can avoid this 
routine is by hitting Ctrl-C very quickly, or 
else by booting up with floppy disk. If the 
BOOTUP.LOG file is placed in some ob- 
scure subdirectory it would be very diffi- 
cult for anyone to tell that the data has been 
recorded except by examining the AU- 
TOEXEC.BAT file. You must load a 





= You must load aclock 
driver before you run 
BOOTUP.LOG so that it 
uses the correct time. 


clock driver before you run this program so 
that it uses the correct time.—Scott A. 
Evans; lowa City, lowa 


There area couple of things you can do to 
make this routine more bulletproof. First, 
you can make it almost impossible to break 
out of. Second, you can hide the file itself. 

The logging portion of the batch file 
should completely ignore the keyboard 
while it’s executing. Fortunately, DOS has 
a command that will do just that: “CTTY 
NUL”. This command tells DOS to get its 
input from the NUL device and write any 
output to the NUL device—it’s out of 
touch. Your batch file must eventually in- 
clude the line CTTY CON, telling DOS to 
get input from the keyboard and write out- 


' put to the screen. If it doesn't, your com- 





ECHO OFF 
PROMPT $D $T 


COMMAND /C DUMMY.BAT >> Cs\BOOTUP.LOG 
PROMPT 





Figure 2: Keep track of each time your 
computer is booted by adding LOGGINGS 
.BAT to your AUTOEXEC.BAT file. 


@ECHO OFF 


CTTY NUL 
PROMPT $D $T 
TYPE WOTHING.BAT > NOTHING. BAT 


COMMAND /C NOTHING.BAT >> Cs \BOOTUP.LOG 





Figure 3: LOGGING2.BAT is a more- 
sophisticated way to log each time someone 
boots up your computer. 


puter will remain incommunicado until 
you reboot. Ctrl-Break will still stop your 
batch file in CTTY NUL mode, but the 
only thing to do then is reboot. 

Figure 3 is a modified version of LOG- 
GINGS.BAT (Figure 2). It uses CTTY 
NUL to hide its activity, and it uses the @ 
symbol of DOS 3.3 to hide the ECHO OFF 
command. Also, it doesn't depend on 
finding the zero-length DUMMY.BAT. 
Instead, it creates its own zero-length file 
and then deletes it. 

But even if you put the code in Figure 3 
at the start of your AUTOEXEC. BAT file, 
someone can still find and modify it. How 
do you hide something that’s in AU- 
TOEXEC.BAT? The answer is, you 
don’t. Instead, you patch your COM- 
MAND.COM to run a file other than AU- 
TOEXEC.BAT upon boot-up. You have 
to be somewhat adept with DEBUG to 
make a patch like this. So if you don’t al- 
ready have the ability, you probably 
shouldn’t patch COMMAND.COM. 

However, if you feel confident, locate 
the string ‘“‘AUTOEXEC. BAT" in COM- 
MAND.COM and enter any other file- 
name, preferably one that nobody would 
accidentally use. ““‘QQQQQQ0020.0QQ”" 
is perfectly acceptable. It doesn’t have to 
have the .BAT extension. 

Copy LOGGING2.BAT (Figure 3) to 
the filename you chose, and add the line 
““AUTOEXEC”’ at the very end. Use a 
utility like PC Magazine’s ATTR.COM 
(available on PC MagNet) to hide the file. 
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Either Way You Look at It, 


Peachtree Accounting Saves You Money. 





PEACHTREE’S 
DOUBLE BONUS 
BUNDLE 


Includes Peachtree Complete II 
plus 
Peachtree Data Query Il 


Just 
$298 


SAVE $100 


‘With PDQ II Enhanced You Can: 
© Create on-screen inquirtes to display data 
© Present dats in line or bar graphs 
© Use any of over 20 pre-defined reports 
© Modify pre-defined reports and save 
the formats 


© Create your own reports and save the 
formats 


© Transfer accounting information to 
spreadsheet and database programs like 
BASE IN® and Lotus 1-2-3 


And More! 


A Recent Survey by the 
American institute of 
CPAs Reports More 


Accountants Use and 
Recommend Peachtree 
Than Any Otber 
Accounting System! 





hen it comes to accounting software, no one offers you more for 
your money than Peachtree. Now we're offering you two ways to 
buy our best-selling accounting software — and two great ways to save. 

Peachtree Complete™ II is our premier business accounting system. 
Designed and sold as a $5,000 accounting system, the latest version of 
Complete Il represents a vastly expanded and greatly improved package 
that sells for an unbelievably low $199. Find out what over 250,000 
satisfied users already know — no other accounting system offers so much 
for so little. 

And now, for businesses who want to make the most of their 
accounting Information, Peachtree’s Double Bonus Bundle gives you 
Peachtree Complete II Accounting plus its own custom reporting tool, 
Peachtree Data Query If™ Enhanced. The Double Bonus Bundle includes 
both systems— regularly priced at $199 each—for just $298. That's 

a savings of $100! Either way, Peachtree offers you the most accounting you can get for your software 
doilar. 





Peachtree Complete Ill is a comprehensive accounting system developed to meet the needs 
of small- to medium-size businesses. It comes with eight high-power modules that may be used 
individually, or fully integrated for maximum accounting efficiency: 

© General Ledger © Accounts Payabie © Inventory © Fixed Assets 
© Accounts Receivable © invoicing © Job Cost © Payroli 

And Peachtree Complete Ill is designed using the latest software innovations, like full-color 
scrolling reference tables, pop-up windows, and sbort-cut keyed menus. We've expanded to 
allow an unlimited number of companies, added service involang, range printing, and more. 

Peachtree Complete II's error handling is quick and easy, with plain English messages and 
suggestious, Context-sensitive Smart HELP is on-line, all the time. And as always, Complete II 
comes with the most thorough documentation—a separate quick-start installation Gulde, 
Accounting Primer, seven-volume Reference Library, and extensive on-line tutorials on each 
module —all at no extra charge. 

Now you can extend the power of your Peachtree accounting to include custom reporting 
and analysis, and save even more money! Order the Double Bonus Bundle and you'li get 
Peachtree Complete II, plus Peachtree Data Query II Enhanced, for just $298. 

PDQ lets you turn raw figures into highly sophisticated reports, allowing you safe, easy access 
to valuable information from all eight Peachtree Complete II modules, PDQ's simple, clear approach 
gives you maximum control and flexibility. You tell PDQ what information you need, and PDQ 
looks through your accounting files, finds It, and presents it to you any way you want it—on 
screen or printed, as a graph, in report form, or ready for export to another software package. 

You can begin creating reports in just minutes, thanks to all new user instructions and on- 
line practice sessions that lead you through the system and build confidence as you go. With 
Peachtree’s Double Bonus Bundle, accounting and custom reporting go hand-in-hand, and that 
makes good business sense, 

MONEY BACK GUARANTEE. We stand behind Peachtree Complete II and PDQ II with a toll- 
free hotline for technical support ($1 per minute, $20 minimum on your credit card) and a 30-day 
money-back guarantee when you buy directly from Peachtree. If for any reason you're not satisfied, 
you can return your package within 30 days for a prompt refund. That's the Peachtree Software 
promise. A $25 restocking fee applies to all returns. 

Peachtree Complete II: the Business Accounting System for just $199, and Peachtree’s Double 
Bonus Bundie for just $298. Either way you look at It, Peachtree Software saves you money. Order 
today! 

HARDWARE SPECIFICATIONS: Requires PC/MS-DOS version 2 0 or higher with 384K of usable memory (512K required with DOS 3.3) anda 
minimum 10 MB hard disk. For use with the IBM® PC, PC XT, PX AT, Personal System/2™and compatibies. 3%” media optionally avaliable, Not 








copy protected. 
Lotus 1-2-3 is a cegistered trademark of Lotua Development Corporation. @BASE is a registered trademark of Ashton- Tate Corporation. IBM is 
‘a registered trademark and Personal System/2 is a trademark of Intemational Business Machines, 





PEACHTREE 
COMPLETE Il 


STILL ONLY 


$199 


ledger 
© Chart of Accounts includes 
%6 suggested and 26,000 
user-defined accownts, 
© Comparative Onancial statements, 


Accounts Receivable & !avolcing 
© Maintains open tiem or balance 
forward customers, 
© Up to 14,400 customers. 
© Prints product or service invoices. 


Accounts Payable 
© Partial payments of invoices, 
© Up to 14,000 vendors. 
© Checks printed with unlimited invoice 
Usting on stud. 


Taventory 
© Supports average and standard 
costing methods, 
© Up to 19,500 inventory Items. 
Fixed Asects 


© Handles 13,000 assets and 13 methods 
of depreciation, 


Job Cost 
© Tracks costs and profitability on a 
job-by-job basis. 






Call Now to Order 
1-800-247-3224 


(or call 1-404-564-5800) 


CIRCLE 358 ON READER SERVICE CARD 


To Order by Mail Add $12 .50Shipping and Handling’ 
(In Georgia add applicable sales tax.) 


Peachtree Software 


4355 Shackleford Road, Dept. PCM, Norcross, Georgia 30093 
*Telepbone number required on all orders. 
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And put the log file in a distant subdirec- 
tory, perhaps even a hidden one. ATTR 
works fine on subdirectories. A hidden 
subdirectory won’t appear in the directory 
of its parent, but you can access its files 
normally if you know the full pathname. 

When your computer boots, it won’t be 
at all obvious that you’re logging the 
event. You can also use this technique to 
hide other boot-up actions, such as loading 
an antivirus program. 


Here’s a batch file that acts like 
TYPE but works with wildcards 


I’ve often thought it would be handy if the 
DOS command TYPE accepted wild- 
cards, so that TYPE *.BAT would show 
you the contents of all of the batch files ina 
given directory. But it won't, so I wrote 
LOOKAT.BAT—a one-line batch file 
that takes advantage of DOS’s ability to 
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copy to character devices: 
COPY %1 CON 


It acts like TYPE but it accepts wildcards. 
Typing LOOKAT *.BAT copies your 
batch files to the console and puts them on 
the screen, just as the TYPE command 
does. And, as an added bonus, because the 
COPY command shows the name of each 
file while copying it, LOOKAT.BAT pre- 
cedes each file with its name.—Bob Du- 
Charme; New York, New York 


LOOKAT isn’t quite the same as TYPE. 


TYPE can redirect the output. Thus, 
TYPE FILENAME | MORE 


will type the filename with pauses at the 
end of each screenful. The command 
TYPE FILENAME > PRN 


will print the file. You can’t do this with 
LOOKAT. But LOOKAT will certainly 





give you a quick look at the files you’ve re- 
quested, and you can pause the output with 
Ctl-S or Ctrl-NumLock. 

The FOR command also lets you run 
DOS commands on multiple files. For ex- 
ample, at the DOS prompt, the command 


FOR tf IN (*.BAT) DO TYPE tf 
will type all the files matching a template. 





Share Your Secrets 


Reveal your latest DOS and systems dis- 
coveries through User-to-User. We'll pay 
$50 or more for any submissions we print, 
plus an extra $25 if you submit your letter 
on-disk. Please include a printed copy. 
Mail contributions to User-to-User, PC 
Magazine, One Park Avenue, New York, 
NY 10016, or upload them to PC MagNet 
(to join, see the “‘By Modem”” sidebar in 
the Productivity section). PC 


Point-And-Shoot 
PC- FULLBAK 


N Now for 0S/2! Point-And-Shoot PC-FullBak 
a [snow available for your OS/2 system. 
FAST! Point-And-Shoot PC-FullBak is the fastest 
e backup utility—period! Run it on your IBM 


PC, XT, AT, or PS/2 30, 50, 60, 80 or true hardware 
compatible at up to 20 mhzt 


SIMPLE! Just use the light-bar menu to select 
and mark the directories, subdirecto- 

ries, and individual files you want to back up! Back up 

data all over your hard-disk with a single command! 


RELIAB LE! Point-And-Shoot PC-FullBak keeps 


your data safe—but don't take our 
word for it: “The product has never failed to give me a 
reliable RESTORE.”—Jim Seymour, Micro Business 


A B ARG AIN! With Point-And-Shoot 
PC-FullBak, youl never have 

to talk about the data that got away. And at only $129.95, 

it's a bargain! Available at quality software retailers or 

from us at: (512) 328-1041. Your satisfaction is guaran- 

teed—or we'll refund your money! And that’s no fish story. 


AWARD-WINNING 
SOFTWARE! 


The award-winning family of 
Products from Westlake Data 
Corp. has received 
PC Magazme's 
Editor's Choice Award 
S| and has been 
Nominated for 

PC Magazine's Technical 
Excellence Award. 


Hard-Disk Backup Easy as 
Shooting Fish in a Barrel! 





P.O. Box 1711, Austin, TX 78767 Telephone: (512) 328-1041 
PS/2 and OS/2 are trademarks of International Business Machines, Inc 
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MUTOH " 


A Clever Plot to 
Escape the Pen. / 


You've done your time, Now’s your chance to break away from 
the skip n’blotch drudgery of the pen ayd do things the way 
you want—with a MUTOH, mpatible potter. 


Get a taste of freedom with the F-910A, which takes pen as 
well as pencil. Fast and efficient, it runs at speeds up to 
44.5 ips, with acceleration of up to 5.7 G. No more getting 
left behind to take the rap on a late or botched job. 


The F-910A is also known for incredibly fine resolution 
down to 0.0004 inches. This means you get sharp, clear 
lines that make masterful copies, even on low-cost 
photostat systems. 

And, the quick-loading cartridge with 40-lead capacity 
assures extended operation without the need for constant 
surveillance, Naturally, pencil leads are more economical, too. 


So dig out from under all those past mistakes and start 
a new life away from the pen with a Mutoh pencil- 
compatible plotter. 





a 







We're Giving You a Whole New Line. 


NEW PRODUCT 
The F-910A plotter 


takes eaher pen or pencil 
Resoluton of 00004” 

Speed of up to 44 5ips. 
Accelerates up to 5 7G 
Pen/Vector Sorting Function 
HP-GL compatible 





MUTOH AMERICA INC. 
895 Cambridge Drive, Elk Grove Village IL 60007 Tel:312/952-8880, Fax'312/952-8808 
Western Office:4883 East La Palma Avenue Suite 505, Anaheim CA 92807 Te! 714/779-2326 Fax: 714/779-0185 
Eastern Office:23 Welkers Brook Drive Reading, MA01867 Tel:617/942-2442 


MUTOH EUROPE Gmbi. Klosterstresse 112 4000 Dusseldorf 1 F.A. Germany Tel 0211/3613095 Fax:211-362128 
IN CANADA (West)604/984-4171 (Central)204/943-3010 (East)416/479-2223 


MUTOH INDUSTRIES LTD. 


6-1, Naka-Meguro 4-chome Meguro-ku, Tokyo 153 Japan Tei (03}760-6111 
Telex 2422575DRAMUT J FAX (03)760-6506 Cabla Address DRAFTERMUTOH 
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NEW from the publisher of SOLOMON Iil.. . 


PROFITVW/ISE 


BASIC ACCOUNTING SOFTWARE FOR 
90% OF U.S. BUSINESSES! 


REAL ACCOUNTING 
FOR $229.00 


INTRODUCING PROATWISE, 0 basic ac- 
counting software system designed to 
meef the accounting needs of many 
small businesses. Statistics show that 
only 10% of American businesses have 
sales over $500,000. . PROFITWISE is 
real accounting for the athar 90%! 


PROFITWISE 
OFFERS WHAT NO OTHER 
PRODUCT OFFERS. .. 


REAL ACCOUNTING Recognizing that 
businesses with lesser revenues need 
feal accounting too TLB Inc. has 
developed PROATWISE, a specially 
adapted version af the powerful 
aword-winning Solomon III system. 
PROFITWISE provides many af the 
features of Solomon Ill but limits the 
number af transactions it will handle. 
With PROFITWISE, users will pay for only 
the features and transaction volume 
they need. 


UPGRADE CAPABILITIES Everything 
users feam with PROFITWISE applies to 
Solomon Ill. The user can easily ond 
quickly upgrade to Solomon Ill at any- 
time. There § no need to rekey infor- 
mation because the PROFITWISE data- 
base is compatible with Solomon Ill 


TRAINING available nationwide. 
UNSURPASSED TELEPHONE SUPPORT! 


TLB HAS THE ANSWER TO ALL YOUR 
COMPUTER ACCOUNTING NEEDS. . . 





¢ CALL NOW 7O ORDER! 
1-800-777-0521 
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FEATUREWISE... 


@ BASIC ACCOUNTING 
$229.00 





General Ledger 

® Extensive Annual ond Periodic 
Sudgeting capability 

© User defined fiscal periods - 
post to any period 










* Standard deductions and eornings 
type akeody set up 

© Unimited number of user defined 
deductions Including 401K capability 

* All Federal and State tables included 

* Automatic W-2, 94] and state 
unemployment reports 

Accounts Payable 

© Tracks camplete 1099 information 

* Both past due and until due aging 
teport formats 

Accounts Receivable 

© Open-item and balance forward 
customer accounts 

© User defined ferms and aging 
categanes 

Invoicing 

* Automatic soles tax calculation 

* Optional user-defined message 
an invoices 

® Automatic backordering 
(w/Inventory module) 

* Service ond Product invoices 

Fixed Assets Depreciation 

schedules, acquisition and disposition 

Address Prints lists. iobels or index cards 


EASY JO USE... 
































PROFITWISE Basic Accounting 
must be installed prior to these 
odd-on modules: 


@ PROFITWISE INVENTORY 
& JOB COSTING 
Add @ $229.00 
Job Costin 


i] 

© Automatic interface with Payroll 
ond Accounts Payable modules 
feduces data entry 

© Tracks jobs from bidding through 
completion 

Inventory 

© Automatically updates general 
tedger for COGS 

® Automatically 
{by invoicing module) 

© Average. standard or user 
specified cost methods 


@ PROFITWISE REPORT 
& GRAPH DESIGNER 
Add @ $229.00 

Output 
* Automatic formatted reports on 

screen of panter 
© User formatted reports with 

muttiple level subtatal breaks 

ond grand fofats 
© Transfer of Information to 

Lotus worksheets 
Hardware Requirementa Ar iti PC KT AT PS/2 COMPAS ene 
JOO’ compatone commoutr PC DOS oF MS DOS 3) oF Romer 
St2M RAM (SIM Nor Report & Gragh Oengner) Minenum 10 


megabyies of hore des worage Pinte: capebie ef U2 counns 
{(rermat of condensed) 


The PROFITWISE system features: 
¢ Computer based tutorial that guides 


you through installation 
¢ Online help “at your fingertips” 


¢ Up to 10 departments or company 


codes 


* Extensive password protection ability 


¢ Thorough audit trail of all 
transactions 


© Full integration between modules ta 


feduce dota entry 


Reports can be output to screen or 
spreadsheet/wordsheet processor 


* Comprehensive User 
Reference manual ae 


e ASK FOR PROFITWISE AT YOUR LOCAL COMPUTER STORE 


OR ORDER BY MAIL... 
TLB INC 


Add $1000 for shipping & handling 


PO. BOX 414; FINDLAY, OHIO 45839 


Soflomon m, Solomon Series onc 


ProRtwne cro registered trademcris 
Lotus Wn Wesiibed meconcre Lek Denim aniican| IBM 8G egstored trademark of international Busines Machines inc. 


‘of TLA Inc 


Pee 
§ 
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@ EDITED BY CRAIG L. STARK 


POWER USER 


Output compressed type on your LaserJet even with programs that don’ t support it; customize 
WordPerfect 5.0 for different individual SETUPS. 





WordPerfect’s macro caching 
system seems like a bug until you 
know how it works 


I’ve discovered a bug in WordPerfect, 
Version 4.2. If you change subdirectories 
using the List Files function, WordPerfect 
doesn’t change the internal default subdir- 
ectory it uses when calling macros. You 
might, for example, invoke a macro called 
COPY in the current directory and then 
change to another directory that contains a 
different macro called COPY. If you now 
invoke the macro COPY, you'll get the 
Jirst one you had called, not the one in your 
now-current directory. 

One solution is to exit WordPerfect, 
change the current subdirectory, and re- 
load the program. Another way is to use 
unique names for all macros. Still a third is 


| to type in the full path to the macro each 


time you execute one. None of these solu- 
tions seems acceptable.—Charles C. 
Schelberg, Jr.; Milford, New Hampshire 


j Fonunately, there is no ‘‘internal default 


directory used when calling macros,”’ and 
what Mr. Schelberg has observed is defi- 


| nitely not a bug. Rather, it’s a feature of 


the way macros work in WordPerfect, in- 
cluding Version 5.0. 

When you invoke a macro, WordPer- 
fect “‘caches”’ it in memory. That way, the 
next time you invoke the same macro, 
WordPerfect doesn’t have to read it again 
from the disk. This saves time, especially 
when you’re using looping macros that call 
themselves repeatedly. 





The macro caching feature does create 
problems if you change directories and 
want to use same-named macros in the 
new directory. You don’t have to exit 
WordPerfect, though. It’s enough to use 
Ctl-F1 and exit to DOS temporarily. Type 
“exit’’ immediately at the DOS prompt 
and you’re back in WordPerfect with no 
macros cached.—Neil J. Rubenking 





WordPerfect 5.0 makes it easy to 
print footnotes in a different font 


The footnotes in a WordPerfect document 
normally print in the same font size as the 
text. It’s often desirable to have the notes 
print in a smaller font, however, particu- 
larly if you are trying to use the desktop 
publishing capabilities of WordPerfect, 
Version 5.0. One way of doing this is to 
place font change codes in every footnote, 
shifting into and out of a smaller font. This 





a When you invoke a 
macro, WordPerfect 
“‘caches’”’ it in memory. 
So, the next time you call 
that macro, WordPerfect 
doesn’t reread the disk. 








seemed to me a difficult way to accom- 
plish a simple task. Quite by accident, I 
discovered an easier method of doing the 
same thing. 

At the beginning of the document insert 
a footnote options code and surround it 
with font change codes that switch in and 
out of the smaller font. For example, Ctrl- 
F8ss (size small) inserts [SMALL][small] 
codes in your document. Then Ctrl-F7fo 
(footnote options) puts you in the footnote 
options menu. You don’t even have to se- 
lect or change any options. Hit F7 (exit) 
from the options menu to put a [Ftn Opt] 
code in your document (with the default 
options if you’ve made no changes). Any 
footnotes created in the document after the 
footnote options code will appear in what- 
ever font you placed in the document im- 
mediately before the options code. Text 
will appear in the base font or whatever 
other font you selected after the options 
code.—Allen K. Easley; Topeka, Kansas 


Youcan put other font changes around the 
footnote options code to achieve similar 
effects. For example, you might switch to 
17-pitch condensed before the options 
code and back to 10-pitch NLQ (near letter 
quality) afterward. 

If you change the Base Font for your 
document and find that the footnotes have 
not changed, you may have used this fea- 
ture without meaning to. Look for a foot- 
note options ({Ftn Opt]) code in your docu- 
ment before the font change code. The 
solution is simple: move the footnote op- 
tions code so it comes after the font 
change.—WNeil J. Rubenking 
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CopyWrite 
copies 
everything! 


CopyWrite removes copy- 
protection from hundreds of 
software packages. If you 
find a case where CopyWrite 
can not remove protection, 
we will send you a custom 
CopyWrite for a fee. 


CopyWrite still Includes the 
utility that makes coples of 

hundreds of other software 

packages. 


CopyWrite Is revised regu- 
larly to keep up with the lat- 
est In copy protection. Revi- 
sions are available for $25 
US. 


CopyWrite requires an IBM PC, XT, 
AT, PS/2 or compatible with 256k 
bytes of memory and at ieast one 
diskette drive. It is not copy pro- 
tected. CopyWrite is not for mak- 
ing copies for sale or trade, or for 
any other use that deprives soft- 
ware authors of payment for their 
work. 


CopyWrite costs $75 US. 
Customizing Is an additional 
$100 US per product. 


When you order a new 
CopyWrite, ask us about 
Antidote to protect your 
computer from virus attacks. 


To order, send us a check for 
$75 US funds, or call with 
your credit card. We ship 
within a day. Available on 3 
or 5 Inch diskettes. 


Quaid Software Limited 
45 Charles Street East 

Third Floor Dept M120 
Toronto Ontario M4Y 1$2 
Canada 


(416) 961-8243 
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How to invoke compressed type on 
the LaserJet even with programs 
that don’t support it 


Too many existing programs—especially 
in the accounting field—do not have a 
built-in ability to print with compressed 
type on a LaserJet Plus or Series II. Here 
are two work-arounds for the problem. 

If your program lets you enter a five- 
character printer setup string to activate 
compressed type, you can use HP's Font 
Pitch (Alternate Method) command. To 
select the line printer font, you would enter 


<Esc>&k2S 


or, if the program needs to express com- 
mands in decimal ASCII values, use 


927 938 107 858 683 
To switch back to 10 pitch, 


<Esc>&k@S 
or the analogous command 
627 638 167 648 883 


in decimal ASCII. 

If a five-character setup string is too 
long for your program, invoke the Laser- 
Jet’s secondary font feature. The LaserJet 
lets you specify two default fonts—pri- 
mary and secondary—then toggle between 
them with a single character. 

The first step is to set up your printer be- 
fore you start the application program. In 
general, you will want the primary font to 
be the 10-pitch Courier. This is the power- 
on default in most cases, so you will proba- 
bly be able to leave that alone. To set the 
Line Printer font as your secondary default 
font, you need to send the following com- 
mand to the printer: 


<Esc>)s16.6H 


Note that the parenthesis is a ‘‘close pa- 
rens.’’ This is what makes the command 
apply to the secondary font. 

Sending this command to your LaserJet 


| may present a minor problem since you 


cannot enter an escape character from the 
keyboard in DOS. The easiest method is to 
create a very short file that consists of the 
command string, with XyWrite or a similar 
word processor that allows you to enter the 
escape character, and then use the DOS 


| COPY command to send the file to your 
| printer. 

Once the secondary font has been de- 
fined with this command, you can use the 
Shift Out code (Ctrl-N, or ASCII 014) to 
select the secondary font (line printer), and 
Shift In (Cwrl-O, or ASCII 015) to switch 
back to the primary font.—Alfred Poor; 
Perkasie, Pennsylvania 


Many text editors let you enter the escape 

character, typically by holding down the 

Alt key, typing 27 at the numeric keypad, 

and releasing the Alt key. Others—includ- 

ing the SideKick notepad—let you create 
| the escape character by typing 
Ctrl-P<Esc>. Be sure to save the file in 
nondocument mode, or without format- 
ting, or whatever your word processor 
needs to produce a pure ASCII file. 

Once you've created the printer com- 
mand file, you'll avoid a great deal of frus- 
tration if you copy it to the printer automat- 
ically every time you load the application 
program by using a suitable batch file. If 
you’ve named your command file FONT- 
COM, the batch file takes the form: 


COPY FONTCOM PRN 
PROGRAMNAME 


You may also want to create a second file 
with the command: 


<ESCOE 


This RESET file resets the LaserJet to its 
default settings. In that case, the batch file 
will take the form: 


COPY RESET PRN 
COPY FONTCOM PRN 
PROGRAMNAME 
COPY RESET PRN 


This automatically sets the printer to a 
known state (its default settings) at the 
start, sets the secondary font, runs the ap- 
plication program, and then resets the La- 
serJet to its default settings when you leave 
the program.—M. David Stone 





Here’s how to customize 
WordPerfect 5.0 for different 
individual SETUPs 


When you change the defaults and prefer- 
ences for WordPerfect, Version 5.0, ini- 
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ECHO OFF 


ie 


Cre Get 


GOTO NOPREF 


| IF EXIST c:\WP\WP{WP}.%1 GOTO CONTINUE 
ECHO Running WP5 and CREATING preference file WP{WP}.%1 
ECHO Press any key to continue, or Ctrl-Break to abort. 


PAUSE > NUL 
GOTO NOPREF 
| :CONTINUE 


| ECHO Now running wP5 w/ preference file WP{WP}.%1. 
COPY c:\WP\WP{WP}.%1 C:\WP\WP{WP}.SET 


:NOPREF 
WP 


IF "%i"=="" GOTO END 


COPY C:\WP\WP{WP).SET C:\WP\WP(WP}.$1 


sEND 


Figure 1: This batch file will bring up WordPerfect 5.0 using the setup file of your choice. 


tialization, the only file that changes is 


WP{WP}.SET. This led me to try an ap- | 


proach that I have heen using with Easy 
Extra and Ventura Publisher. By copying 
the “‘preference”’ file and allowing each 
user (or each situation) to have a unique set 
of preferences, you can accommodate the 
different needs of several users who must 
share the same computer. 

The key is to use a batch file to copy 
each desired preference file to the filename 
WordPerfect will use for its setup. To al- 
low for changes while using the program, 
you copy it back out when exiting from the 
program. For example, to select the busi- 
ness preference file you might use some- 
thing like 

COPY WP{WP}.BUS WP{WP}.SET 
Wwe 
COPY WP{WP}.SET WP{WP}.BUS 


You'll want to modify the above to reflect 
your own paths and default directories. 
This approach can also be used with 
programs such as Ventura Publisher, 
which always reenter with the same setup 


that you had when you quit the program. It | 


will not work with WordPerfect 4.2 or 
WordStar, which actually modify the 
.EXE file when you change the start-up 
parameters with WP/S or WS- 


CHANGE.—Michael D. Reilly; Golden, | 


Colorado 


Just press Shift-F1 and poke around in the 
menu to see all of the different things you 
can adjust in SETUP. One person may pre- 
fer a speedy cursor, another may want 
timed backup, while a third will insist ona 











special set of display colors. Each needs a 
personal WP{WP}.SET file. 

Why not identify your different Word- 
Perfect preference files with three-letter 
extensions? Use abbreviations like HOM 
and BUS for home and business, respec- 
tively, or use initials if the files are for dif- 
ferent people in the office. The batch file in 
Figure | will run WordPerfect using the 
preference file of choice: just enter, for ex- 
ample, WPPREF NJR on the command 
line. Again, you'll have to modify it to re- 
flect your own directory structure. 

WPPREF. BAT will also create prefer- 
ence files for you. Just invoke it with a pre- 
viously unused three-letter extension and 
wait until it brings up WordPerfect. Make 
any changes you like and then exit Word- 
Perfect. It will then copy the changed set- 
up to anew preference file. Of course, you 
will need to change “*C:\WP”’ tothe actual | 
directory WordPerfect uses on your sys- 
tem.—Neil J. Rubenking 


Share Your Power | 





Tell fellow users your latest technical tips 
for hardware and software applications 
(other than spreadsheets, networks, lan- 
guages, or DOS) through Power User. 
We’ll pay $50 or more for any tips we 
print, plus an extra $25 if you submit your 
letter on-disk. Please include a printed 
copy. Mail contributions to Power User, 
PC Magazine, One Park Avenue, New 
York, NY 10016 or upload them to PC 
MagNet (to join, see the sidebar ‘‘By Mo- 
dem”’ in the Productivity section). PG 
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| that's compatible 


LITTLE 
PRICE 





If you're looking 
for an easy-to- 
use database 





with dBASE, 
you've found it. 
It's menu-driven PC-File:dB, the 
database for a little price that 
packs a very big wallop. 

Just for grins try mail merge, 
report writing, quick labels, 
advanced graphing, macros and 
LAN support on for size. 

Then add compatibility with 
dBASE Ill Plus or dBASE IV 
databases. 


That's a lot for $89.95. 

So see your dealer today. For 
once it’s the program that'll 
knock you out, not the price tag. 
For the name of the dealer near- 
est you, call 1-800-JBUTTON. 
{In WA state 206-454-0479.) 


ButtonWare 


ButtonWare. inc. P.O. Box 96056, Bellevue, Wai 
98009, 206-454-0479, 

ordering directty irom GuttonWare, pieose add 
$5 00 for ampping and handing 


PC File dB 8 a trademort of GutionWare Inc. 
GBASE I Prua and dBASE IV are regrsterad trademarks 


‘l Aston Tate, Inc 





CIRCLE 494 ON READER SERVICE CARD 


NO OTHER DESKTOP 
PUBLISHING SYSTEM OFFERS 
THIS FEATURE. 


With the new Mannes- 
mann Tally® Universal” Publishing 
System, you can practically fly. 

Thanks to a Raster Image 
Processor board that plugs directly 
into your PC or compatible, you'll 
process your pages at a speed lim- 
ited only by the speed of your 
computer. Not —as is typical—at 
the speed of the printer. And you'll 
transfer ready-to-print data directly 
to the printer through a video 
interface at an incredible 3-million 
bits per second. 

So when youre using the 
PostScript compatibie interpreter, 
you'll produce a printed page 
almost twice as fast as most other 
systems. But that’s just ground 
speed. 

If you use Aldus” Page- 
Maker or Ventura Publisher, you'll 


m Systems: 

1. Universal Publishing System (includes a 
PostScript compatible seeet and Docu- 
ment Description Language (DDL}} 
2. DDL Publishing a (DDL only). 

@ Resolution: 300 x 300 d| 

@ Emulations: Both aan include HP* 


2 Typelaees: Unc 35 typefaces, DDL 
System Includes 22 typefaces. 
m Speed: 10 pages-per-minute. 

a De paper cassettes standard, 250 sheets 
eac 


@ Dual output bins standard, 250 sheets each. 


™ Manual feed handles single sheets, enve- 
lopes, transparencies, and labels. 
® Workload: 10,000 pages-per-month. 


really take off. Because when you 
select DDL instead of the PostScript 
compatible interpreter, you'll double 
that speed again. And with full page 
bitmap graphics, you can get print- 
ed output up to 17 times as fast. 

So call the number below 
for the name of your nearest dealer 
and log in your time on the New 
Mannesmann Tally Universal 
Publishing System. A pilot's license 
is not required. 


MANNESMANN 
TALLY 


1800-843-134/7 


CIRCLE 224 ON READER SERVICE CARD 
Test results available upon request. feeds a reemere Trade- 
mark of Adobe Systems, Inc. DDL. is a registered trademark of 
Imagen Corp. Ventura Publisher is a ae trademark of Ven: 
tura Corp. Pager keris repstered trademark of Aldus Corp. 
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Dial your phone with a BASIC program and your modem; substitute Turbo Pascal WAIT for 





DELAY when working with time-slicing operating systems; interpret function keys in BASIC. 


| 
| The new Turbo Pascal FSearch 

function renders our handwritten 
Exists functions obsolete 





Every Turbo Pascal programmer has ei- 
ther written or borrowed a function to de- 
termine whether a given filename exists. It 
usually winds up looking like the Exists 
function in the program in Figure |. To see 
if a file exists, it attempts to open it and see 
if there’s an error. It certainly works, but 
that method is now obsolete. 

Turbo Pascal 5.0 introduces the 
FSearch function, which searches a semi- 


start, total, N, IfTime : LangInt) 
exampls + Pathitry 


FUNCTION timel@@ths « LongInt; 
VAR H,M,H,F « Word; 
BEGIN 


GetTine(H,M, 
EMD; 


PUNCTION Esists(Wame : PsthStr) +: Boolean; 
VAR Ft Fils; 
In 


Assign(P, Name)? 
{bI-) Rosat(F)s {$I+) 
IF lorssult = @ THEN 
WEGIN 
close(F); 
Exists := TRUE; 


Exp 
ELSE Exists := PALSE? 
EMD; 





PROCEDURE Announcs{method, kind ; String)? 


BEGIN 
WriteLn(reps,’ 
MD; 


PROCEDURE Report(T : LongiInt); 


BEGIN 
WritsLn(‘Thst took ',T div 16¢,‘.°,T mod 166,’ seconds.‘)) t(total)s 
EMDs WriteLny 
ReadLn; 
pb. 


HOP) 
TimelsO@ths t= (((((Longint (HM) %86)+M) e609) +S) 100) +Py 


repetitions of ‘,method,’ with ‘,kind,’ file.’); 


colon-delimited list of directories and re- 
tums the first file matching the input file- 
name. It always checks the current 
directory before checking the path list. 
And it retums a null string if the file isn’t 
found. So if FSearch(filename,’ ’) returns 
anull string, the file doesn’t exist. 

In informal speed comparisons, I found 
FSearch slightly slower than Exists on a 
very fast hard disk, equal in speed on a 
moderate-speed hard disk, and much faster 
on a floppy disk. Run the program 
NEWEXIST on your own disks to get your 
own comparisons. Using FSearch gains 
you code space, too. I cobbled up a mini- 


mum program using Exists and another us- 
ing FSearch—the latter was almost 1K 
smaller. From now on, I am going to use 
FSearch.—Neil J. Rubenking 





Interpret function keys in BASIC 
using a novel table-lookup function 


Most BASIC programs want to take ad- 
vantage of function keys as well as normal 
ASCII characters. The problem for the 
programmer is deciphering the extended 
scan codes that are retumed by the IN- 
KEY$ function. 


(*Time s minimel IF loope) 


start i= timelé@ths; 


YOR W t= 1 to reps DO IF TRUE THEN; 
IfTine s© timelesths - start; 


(*Try example files on floppy disks and on hard disks.) 
ssampls t= ‘WEWEXIST. PAS"; 


Announce (*Exists®, ‘existing’); 


start t= timelé@eths; 


YOR WH r= 1 to reps DO 
IP WOT Heiets(sxample) THEN; 


totes] :© timelsiths 
Report (total); 


- start - rfTime; 


Announcs (‘Fsesrch’, Hager acl ” 


start r= timelseths 
FOR WH i= 1 to reps 


be J Peearchiexauple,'*) = °°? THEM 
total := timel@@ths - start ~- Iffime; 


Report (total); 
ssample := 


“QWERTYOUI. OP’? 


Announcs( ‘Exists’, non-existing’); 


start :© timelséths; 


FOR WH t= 1 to reps DO 


I? Exists(ssample) THEN; 
totsl := timel#@ths ~- start = Iftime; 


Report (total); 


FOR MH r= i to reps 
IP Feearch(s 
corel be tine106 


Figure 1; The new Turbo Pascal F Search function can be used to test for file existence. 


Announce(*Fsearch’ , ‘non-existing’ }; 
start im time100ths; 


DO 
1a, ?*) <> ¢) THEN; 
is = start = iftine; 
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To solve this problem, I wrote the 
GetFKey function shown in Figure 2. This 
function uses a more sensible method to in- 


© ©7ca>PGABCOTUVURYS | \]“_‘abodefghijklmnopq’ 


DEF PagetPReyt 
cCodet = 8 
vo 

KS = INKEY$ 


Seat necaer 


Figure 2: The Get Key function is a user- 
defined BASIC function that translates the scan 
codes that are returned by the function keys 
into a logical format. 


dicate which key was pressed. The GetF- 
Key routine waits until one of the function 
keys has been pressed, and then retums a 
number between | and 40 that indicates 
which key has been pressed. The numen- 
cal values correspond to the keys as shown 
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in the table in Figure 3.—Matthew L. Don- 
ovan; Lemoyne, Pennsylvania 


The original GetFKey routine was de- 
signed as a callable subprogram. I simpli- 
fied it by eliminating some unnecessary 
code and changed it to a user-defined func- 
tion. Though the INSTR function is in- 
tended to report the position where a string 
occurs within another, it is equally valu- 
able when used as a general-purpose table 
lookup function. In this case, each numer- 
ic scan code is associated with a character 
in a string. Then, INSTR is used both to 
determine if the code is one of those recog- 
nized, and if so, which one. 

Because this is a DEF FN type func- 
tion, QuickBASIC requires that you define 
it before you define program statements 
that use GetFKey. Turbo Basic is more 
forgiving in that the function may be 
placed anywhere in the source text. 
—Ethan Winer 





D if ni GetFKey Function 
oad Return Values 


Function 

Key Key Shift . Ctr — 
F1 1 1 21 
F2 12 22 
F3 13 23 


F4 14 24 
FS 15 25 
F6 16 26 
F7 17 27 
F8 18 28 
FQ 19 29 
F10 20 30 


OO ON HMO S/W Pr 


= 





Figure 3: Rather than making you interpret 
scan codes, the GetF Key function shown in 
Figure 2 simplifies dealing with the function 
keys by returning logical values that are listed 
in the table above. 
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‘To learn Microsoft 
| cs ache 


ay is 


you 
man 


thick 





we jodane at something you wont see 


se. 

Its called QB Advisor. A remarkable new 
hypertext electronic manual that can make you 
instantly more productive, even if you dont know 
the first thing about programming QB Advisor 
actually lets you experiment by cutting and past- 
ing useful sample programs right into your pro- 
gramming window. Only Microsoft has it. Only 
Microsoft could. And its just one of the things youlll 
learn about new Mi QuickBASIC version 45 
for IBM® PCs and compatibles, 

Another is the step-by-step tutorial that actu- 
ally takes you through every stage of programming 
by working you through a complete program. 

And QB Express—the interactive way to 
learn all about your programming environment in 
a matter of minutes—not hours. 

Microsoft QuickBASIC also comes with 
Easy Menus that let you develop programs with 


Ee sine cretion C8 (000) 50.6 Ceres in Cae ASS Te 
Microsoft logo are registered 


and the trademarks and Making it all make sense is a trademark of Microsoft 


a minimum number of menu choices. Context- 
sensitive Help for immediate help with error 
messages and variables by simply Se a as 
orclickinga mouse. Andabuilt- 

in debugger that lets you see - 


Microsoft Quack BASIC 


exactly what your program is 
doing, as its doing it. 

Best of all, Microsoft Quick 
BASIC is packed with enough - 
power to handle whatever prob- 
lems drove you to program- 
ming in the first place. Fact is, 
it translates your program into executable code at 
an incredible 150,000 lines per minute. 

Microsoft IC version 4.5, If program- 
ming is the only way out, this is the easiest way in. 


Making it all make sense: 





— 


|. Outside North America, call (206) 882-8661. 6 Caper tetilots Microectt Corporation. All rights reserved. Microsoft 


‘apie IBM aregstered trademark of International Business Machines Corporation. 


Thnagine your present printer turning 
out crisp, high resolution plots while 
you continue to work at your PC. 

Does your application program 
limit you to low resolution graphics? 
EOgraph Plus can change that, allow- 
ing your printer to generate drawings 
at its highest resolution —without 
slowing you down, either. 

You can plot in eight different 
line widths, in as many colors as your 
printer offers. 

You can produce drawings up 
to 15 feet long, in any carriage width. 
How about multiple plots, 

or automatic queuing of text and 
plots? Yes, the EOgraph Plus add-on 
board lets you do that, too. 

Best of all, EOgraph Plus 
emulates both Houston Instruments 
DM/PL and Hewlett Packard HP-GL, 
so you can use almost any software 
program ever written for PCs. 

Think of it! You can turn your 
ordinary printer into a plotting power- 
house, for just a fraction of what a 
plotter costs. 

It may sound too good to 
be true, until you call us toll-free at 
1-800-548-5780. 


1 T cotron Corp / 121 Westpark Road / Dayton, OH 45459 | 

1 Pease send inrmaen and independent es rept a ‘J 

|e 

¥ ADDRESS 
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WAIT works better with time- 
slicing operating systems 


The built-in Turbo Pascal DELAY proce- 
dure is useful when a programmer wishes 
to suspend execution. For example, the in- 
struction DELA Y(100) creates a delay of 
approximately 100 milliseconds. The ac- 
tual delay varies considerably, depending 
on the machine. In programming situa- 
tions where more-accurate delays are 
needed, the procedure WAIT, shown in 
Figure 4, can be used. The routine is pre- 
cise to about '/1s second and is called with a 
real parameter, which is more convenient 
than the milliseconds required by DE- 
LAY. A typical call would be of the form 
Wait(Seconds), where seconds is a real 


erebenterereere WAIT 


¢ 

* 

* 

e 1. Ite accure is Ree ey reer eres eet eee 
. the ROM SITIOS tich count, 
* y about 1¢.2 times per second. 
. 

. 

3 

° 


h ie upda' 
Thie means thet Walt will be accurate to 
23738 second. 


bos" eRe) see ce 


ives "Usee 
eretrrretr rr rit rss 
PROCEDURE Wait(Wumberdfsecs 1 Real); 
const 
misses s_PER_DAY = S9999.9; (99 * 99 © 24) 
vy imereup t Boolean; 
Startingsecs, 
gece t Real; 
(teereneececevecccs 
e 
* Reads the PC clock, 
This service retorne 
regietare aa follows; 


e 
e 

e: our 
~~ Mioute 
e 
e 
e 





onde 
ou Wundredtha of seconds 
eeeneeecereerersee = READ CLOCK 


PROCEDURE Readcloch(VAR gece : Real); 
cousT 





sescersceveceveeevetzece 


TES 
Pereeeceseneeveorseseees: 


READ CLOCK eeeneccevecceeoereesens: 


using service §2¢ of int 2th. 
formation in the eee¢ 


(% through 23) 

($ through 59) 

(¥ through 59) 
jh 9! 


constant or a variable of the type real. 

The procedure needs to be more com- 
plex than is at first apparent, because of the 
possibility of the clock turing over (reach- 
ing midnight) while the routine is ac- 
tive.—John P. Russo; Granger, Indiana 


The initialization code of a Turbo Pascal 
program actually times the CPU it’s run- 
ning on and calculates how many empty 
loops take one millisecond. When you call 
DELAY, it just sits in an empty loop for 
the proper number of cycles. 

However, time-slicing program man- 
agers such as DESQview, Windows, or 
VM/386 can wreak havoc on DELAY. 
First, the initial timing of the loop value 
can be wildly different depending on 
whether or not a time-slice occurs in the 


° 
. 
* 
* 
° 
e 
« 
« 
* 
° 
1] 


° 
. 
* 
a 
e 
e 
* 
* 
* 
e 
) 


Sece_PER_HOUR = 26a: ? {thie must be @ real constant!) 


ne PRR MINUTE 
Celate thie ass Re TES and TPS} 
eon 


an OF 
True « (AL, AH, BL, 88,CL,CH,DL,D8: 


Byte); 
a 1 (AX, BX, CH, DX, BP, SI, DI, DR, 25, Piagatinteger) 


VAR pegletec o Regiaters; 
BEGIO 

Regiater.An t= $2¢; 

mabos (Register); 

Seca t= Geca_P@R HOUR*(Regiater cs) 
+80ca_PRR_MINUTE* (Ragiater cL) 
*Register.pa 
+8. Sienegiater.DL; 

EwD; 


(OPeeeeenccccccceccrece BODY OF WAIT te eeeccecccceceocererees) 


Beorm 
ReadCloch(startiogsece); 
REPEAY 


Seca); Fr 
Up i= Sece-Startic 


Bece-Startingsece >= 9.9 THEN (Normal oitestion.) 

gqSeca >= Mumberofseca 

ELse (busing! eall, clock hee ticked past midnight.} 
YimelsUp 1+ Seca_PER_DAY-Startiog@ecatSecea >= 


Mumberofsece 





Figure 4: Use WAIT instead of DELAY to make your programs time-sliceable. 
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Youll never know 


how quick 


itis until 


ou open it up and see 
» via it can do. 


All the horsepower in the world 
is useless until you can get at it. 

Introducing new Microsoft” 
QuickC’ version 2.0. The fastest, 
easiest way to master all the power 
and glory of C. Frankly nobody but 
Microsoft packs this many exclu- 
sive features into a single package: 

For starters, theres QC Advisor 
—a new hypertext electronic man- 
ual that teaches, helps and guides 
you on screen. It even lets you cut 
and paste sample programs, so you 
can learn C the easy way. 

By example. 

And “C For Yourself,” our detailed book 
of C fundamentals that'll give you more 
in-depth programming lessons. You'll find 
one in every box. 

With Microsoft QuickC, you can ease 
into C with Easy Menus to help you write 
your first C programs, then advance to Full 
Menus to access the full-throttle potential 
of C. You'll be up to speed in no time. 

And speaking of speed, QuickC has 
enough muscle for incremental compiling 
and linking at an incredible 25,000 lines per 
minute—so it'll make short work of any de- 
velopment you have in mind. 





New Microsoft QuickC 2.0. Zero to expert in record time. 


And speaking of development, its in-line 
assembler lets you write assembly code 
within your C code for more efficient pro- 
grams. Plus it’s the only integrated debug- 
ger that lets you simultaneously debug C 
and your in-line assembler. Talk about 
convenience. It even supports all memory 
models within the integrated environment. 

For all the details, call us at (800) 541- 
1261.The new Microsoft QuickC. 

Get it. And break a few speed limits. 


Making it all make sense: 


in Canada, call (416)673-7638. Outside North erase 0 Be Pe. ©Copynght 1989 Microsoft Corporation. All nghts reserved. Microsoft, the Microsoft logo and QuickC are registered 


Customers i 
trademarks and Making it all make sense is a trademark of Mi 


EASYFLOW 


A on-screen flowchart processor that knows about flowcharts - not just 
Aes “screen draw’ program that makes you do most of the work. 

EasyFiow is a powerful full-screen graphics program dedicated to flowcharts 

and organization charts. With it you can quickly compose charts. More 

important, you can easily modify charts so they are always up to date. 

> Automatic: Fully automatic text centering within shapes, both horizontally and 
vertically. Fully automatic line routing & re-routing. 

> Fast: Written in assembly language for speed. 

» Large: Charts up to 417 columns wide by 225 lines high. Chart toc large for your 
printer? EasyFiow automatically breaks the chart up & prints it in page size pieces. 

> Standerd: All standard flowcharting shapes included. Custom shapes can be ordered. 

> User friendly: Don’t take our word for it. PC Magazine says ‘EASyFLow lives 
up fo its name. It’s hard to imagine any easier and more flexible way to produce 
basic and even complex flowcharts’. (March 10th 1987 issue, page 278.) 

» Mouse: Optional but fully supported. 

> It prints: On most popular matrix printers including IBM, Epson, Toshiba, HP 
LaserJet, LaserJet-Plus and many others. 

> It plots: On HP7440, 7475, 7550, 7570, 7585B and compatible plotters. 

> It works: We are contractually prevented from mentioning the name of the ‘’big 
eight'’ accounting firm that purchased a world-wide site license, but we can tell 
you that they spent months evaluating all avallable flowcharting packages before 
choosing EasyFiow. 

m> Rush delivery: Order by noon today (eastern time) and you'll have it tomorrow. 
Rush delivery charge is $10.50 (instead of $2.00) and is available only to 
continental USA and Canada. 

» Documented: 100 page manual pius over 150 screens of context sensitive help. 

EasyFow works on {BM PC's, IBM PS/2 and compatibles. Requires 384 K memory, 

DOS 2.0 or higher and an IBM CGA/EGA/VGA or Hercules monochrome compatible 

adapter card. 

Order direct for only $149.95 + $2.00 S&H (USA/Canada), $10.00 (foreign). Payment 

by M.0., cheque, VISA, Mastercard or Company PO. 


Meilraom Centre] filee? 
eanda to completa 
centre] filee “Loet Order* 
form 


—+> In addition to Jogging 
tha complaint» tha eaarch 
Log Complaint unit copies the complaint 
for managarea aa well. 


The chart fragment above was produced on an HP LaserJet-Plus and is actual size and 
unretouched. Publication quality charts like this can be produced using onty minutes of preparation 
time and seconds of print time. 


HavenTree Software Limited Order Desk: 1-800-267-0668 
PO Box 1093-P Information: (613) 544-6035 ext 49 
Thousand Isiand Park, NY 13692 Telefax(G3): (613) 544-9632 
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middle of it. Second, even if the number of 
programs sharing the CPU changes, DE- 
LAY still uses the same loop count. The 
resolution of the WAIT method isn’t as 
fine, but WAIT will work in a multitasking 
environment.—Neil J. Rubenking 





Dial the phone using your modem 
and this simple BASIC program 


Nearly all modem modems recognize the 
Hayes command set. This makes it easy to 
dial a telephone number from within a BA- 
SIC program. The program fragment 
shown in Figure 5 prompts for a phone 
number and then dials it. The command 


¢cLs 
INPUT “Enter a number *, PhonaS 
OPEN “COM1:" AS #1 


PRINT $1, "ATDT"; Phone$ 
INPUT "Prese Entar to hang up “, X$ 
CLOSE 





Figure 5: This short program will dial a 
number you enter at the prompt. 


ATDT gets the modem’s ATtention, then 
tells it to dial the number that follows using 
touch tones (Dial using Tone). To hang 
up, simply CLOSE the COM port.—Larry 
Mingle; Chesterland, Ohio 


There are many other modem commands 
that can be sent from a BASIC program. 
For example, by changing the command 
string ATDT to ATDP, you can simulate 
rotary, or Pulse, dialing. Likewise, to set 
the modem to auto-answer mode, send the 
string ATSO=1. To disable auto-answer 
use ATSO=0. Note that you must use only 


| uppercase letters when talking to a Hayes 





compatible modem.—Ethan Winer 





Speak Your Language 


Share your knowledge of BASIC, C, Pas- 
cal, FORTRAN, and COBOL with Lan- 
guages readers. We'll pay $50 or more for 
tips we print, plus an extra $25 if you sub- 
mit your letter on-disk. Please include a 
printed copy. Mail contributions to Lan- 
guages, PC Magazine, One Park Avenue, 
New York, NY 10016 or upload them to 
PC MagNet (to join, see the “‘By Modem’’ 
sidebar in the Productivity section). Pt 


PC MAGAZINE 
318 





Never before tn PC History an offer 
Like This—Only From Northgate: 


Take Your Pick... 
286/ 20MHz 


By 16MHz 


Same Price «Same Configuration 





de 
>D>D>> 





Yes! Either One—*2699” 


One Mbyte of RAM « A 65 
Megabyte 28MS Hard Drive - 
One 1.2MByte AND 1.44Mbyte 
Floppy Drive « Two Serial, One 
Parallel Port ¢ Full Size Desk- 
top Case * Famed OmniKey/ 

102 Keyboard (pick of the 

pros) + 14” MonoGraphics Flat 
Screen Amber or White Monitor 
* Performance-enhancing soft- 
ware * MS-DOS 4.01/GWBasic 
(full manuals) « AND One-Year 
Warranty with our unique Over- 
night Parts Replacement Policy 
(freight paid by Northgate). 


For the second consecutive 
year, the readers of Cornputer 
Shopper, world's largest compu- 
ter magazine voted Northgate 
Computers “Best Buy” of all 
products advertised in the maga- 
zine and “Best Buy” for its 80386 
computer system. 


386 | 1O on 
286/20 


Take Your Pick 


NEW! Northgate “Big N” 
Revolving Credit Card. 


(Not a lease— you own it!) 
No money down: 3 years+ to pay 


¢low monthly payments unlimited 
funds available! Works just like 
your VISA or MasterCard. OR... 














Lease it with Northgate... 
Northgate has a flexible iease 
plan suited to your needs. With no 
downpayment and up to five years 
terms, if cash conservation is 
your concern, ask about leasing 

our system with Northgate. 

HONE NORTHGATE NOW... 


What a Delightful Dilemma! 
Fastest 286 system in the industry (Infoworld 11/14/88) 
or areal 32-bit 80386/16MHz— 


EITHER ONE, CONFIGURED ALIKE, 
AT THE SAME ASTONISHING PRICE. 


NORTHGATE’S 286/20 Super 
Microcomputer is a bit faster 
under DOS...BUT WAIT...our 
new 386/16SM is not an SX— 
it’s a real 386 with true 32-bit 
performance. 

Which one is best for 
you? Either way you'll get 
famous Northgate perform- 
ance, quality, workmanship 
and warranty. As with all 
Northgate systems both 
feature 800,000 Bytes Per 
Second Throughput—OR 
FASTER— speed second 
to none! 

Both systems include 
1MB RAM expandable to 
16MB; A MicroScience light- 
ning fast 65MB hard drive 
(28MS access speed) with a 


16-bit high speed dual RLL 
drive controller. 

Add to these a host of 
extras only Northgate includes 
with these complete systems 
and you have an incredible 
buying opportunity. 

PLUS...Northgate makes 
available a wide range of op- 
tions you can select to have 
us custom-build into your 286 
or 386 system at Northgate 
“No Baloney” pricing. 

If One of These is Not For 
You...Ask about Northgate’s 
286/12 and 16MHz systems; 
386/20 and 25MHz systems. 
All feature high performance 
and the same hard drive and 


video options at eye-opening 
low prices. 


Phone Now...Let Northgate begin 
building your computers...Today! 


1-800-548-1993 
Hue MFBan7 CST. Se. San2pmcst PRN 


TERMS: VISA, MC.COD,Credit Card. Pre-Payment (allow 2 weeks for personal checks toclear), Wire 
Transfer and Purchase Orders for Rated Accounts. We also ship to APO and FPO. Allshipments are FOB 


Minneapolis, MN. 


For corporate and institutional sales in Texas, Louisiana and Oklahoma, call 


(512) 343-7591. 


Northgate and OmniKey are trademarks of Northgate Computer Systems. Inc Allother producis are trademarks or registered 


tradenames of their respective companies. 





SPECIAL BONUS 

MEMORY UPGRADE OFFER 
WHEN YOU BOE ane 386/16 
Most vendors sof 
$500.00 per per megaby HA 3MB to 
the Ronee 16 for just 8QQQ00 


Us prt eeapplicson! tomemory upgrade 
nth the 38/16 systern vi dd 


HARD DRIVE OPTIONS— 
Prices incluge Drive and RLL, ESDIor SCSI 
controller. 


SIZE ACCESS rOsys. 


40M SCSI 18MSec $ 300.00 
108Mbyte RLL 28MSec $ 600.00 
80Mbyte SCSI 18MSec $ 700.00 
T30Mbyte ESDI 18MSec $1000.00 
160Mbyte ESDI I18MSec $1200.00 
3OOMbyte ESDI 17MSec $2300.00 
640Mbyte ESDI 17MSec . 


VIDEO OPT: TONS ces include 


Monitor and video card. 


ADD 
SIZE SPEED TYPE TOSYS. 
14Inch 16-Bit VGA 25.00 
14Inch 16-Bit VGA Color Analog $625.00 
14Inch 16-Bit VGAColor + $725.00 


NOTE Vaan pons nerd Analog are 640 x 480 resolution VGA 
Color + Is: 





™ 


NORBTHGATE 
(AO Ue f 
SYSTEMS, INC: 


13895 Industrial Park Blvd.. sue 110, 
Plymouth, MN 5: 
From Canadaand ego cail: 
Corporate Headquarters (612)553-O11I + FAX (612)553- 1695 








WordPerfect Office gives your network 
the power of positive linking. 


Your PC network can greatly improve group productivity and gram that makes it easy to create, organize and call up frequently- 


organization — if you give it the power to do so. used data records, Office also provides network users with a calen- 
WordPerfect Office can supply that power. Its Electronic Mail dar, file manager, macro editor, program editor and calculator. 
feature lets network users exchange files, memos and phone mes- Like any WordPerfect’ product, WordPerfect Office has a 
sages. And it employs password protection and other security mecha- _ familiar, intuitive look and feel. It can maximize the powers of com- 
nisms to ensure that your communications remain confidential. munication - of your network and the people who use it. So check 
WordPerfect Office’s unique Scheduler enables anyone onthe out what our Office can do for your office. 
network to set up internal meetings, reserve conference ss===:rer:twmamea For more information write to WordPerfect Corp., 
rooms, or do both simply by keying in the appropriate in- ORSCE 1555 North Technology Way, Orem, Utah, 84057 
formation and letting the program go to work. ey Or call (801)225-5000. (In Canada, call 1-800-267-2499.) 


WordPerfect Office also integrates application soft- é - $y 


ware on a flexible “shell” menu, giving you one- keystroke CP 6d VW; dP rf 

access to any program, and letting you exchange data be- Yee Or 6 Cc ect 

tween compatible programs in a matter of seconds. / gm cORP RATION 
And WordPerfect Office features a Notebook pro- Vo As 


WordPertect 1s a regrstered trademark and WordPertect Office is a trademark of WordPerfect Corporason CIRCLE 215 ON READER SERVICE CARD 
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Why the Abort option won’ t always work when accessing a floppy disk; the reason you can’t 
remove power from an internal hard disk; a utility that tests a floppy drive for various errors. 





When choosing a compatible 
computer, selecting the BIOS 
maker can be a confusing choice 


The PC AT clones that I see advertised | 
usually specify the BIOS manufacturer. I | 
have seen BIOSs manufactured by Phoe- | 
nix, Award, Eden, and American Mega- 
trends. What are the relative merits of 
each? Does it matter which one I get? 
—Dale Mcintyre; Centerville, Utah 


The BIOS (basic input/output system) 
program is a vital part of your PC. It con- 
tains most of the software needed to allow 
DOS to communicate with the hardware. 
Because the BIOS is contained in a ROM 
(read-only memory) chip, it’s not easily 
patched or upgraded but must be replaced. 
If you get a BIOS that’s full of mistakes, it | 
can prevent you from running the pro- 
grams you want to. 

When you are writing a BIOS for any 
member of the IBM PC, it is no small un- 
dertaking, so it’s unlikely that any of the 
manufacturers you mention would make a 
careless attempt at the project. Keep in 
mind, however, that the IBM is not per- 
fect—or even the best on the market. Sev- 
eral serious programming errors have been 
found in each computer’s BIOS that it has 
produced. But while we’re generally stuck 
with a mistake that IBM programs into its 
BIOS, compatible makers, on the other 
hand, very often will fix and upgrade their 
BIOSs regularly. So more important than 
which BIOS you buy is getting the latest 
version. Some BIOSs also include en- 





| hancements. The American Megatrends 


(AMI BIOS, for example, includes a set- 
up and diagnostics program in its 80386 
| BIOS. 





Asmall utility that lets a batch file 
test a floppy disk drive specification 
for various errors 


1 am having difficulty with a little routine 
I've been trying to implement. Basically, 
I've been trying to write a batch file that 
checks the floppy disk drive on my com- 
puter for the presence of a formatted disk, 
and if one is there, deletes any .BAK files. 


M CRKDRV.COM 
A 100 


AL, AL sAL=0 if lat Sant valid 
010A 3 Or FF if inval 

AL, 02 +Return errorlevel=2 

AH, dC 


21 
DL, [005C} 
DL 


yj subtract 1 
# not negative if okay 
Return errorlevel=3 


3 @xit 

sVerify diekette fn 
3 1 sector 

3 treck 6 

$ sector 1 

3 8. i} 

3 thru Bros 
psNocarrysokay 
pReset diskette 

3 thru BIOs 

;Return errorlevel=1 
3 exit 

Return errorlevel=1 
3 exit 





Figure 1: This DEBUG script can test a floppy 


disk drive to see if it's ready for a batch file to 


work on. 








The batch file looks like this: 
CHKDRV 
IF ERRORLEVEL 1 GOTO DOIT 
GOTO END 
sDOIT 
DEL A:*,.BAK 
:END 
where CHKDRYV is the small .COM file 
I’m trying to write. 

When the batch file runs with the disk 
drive empty, CHKDRV.COM generates a 
return code of 1, which causes the batch 
file to skip over the DEL command. If] put 
ablank, formatted disk in the drive and ex- 
ecute the batch file, CHKDRV continues 
to retuma I. 

Why is this happening? Any assistance 
will be greatly appreciated.—Richard D. 
Benton; Carson, California 





Don’t blame yourself for overlooking this 
one—! don’t think I’ve seen it in the man- 
uals | have. The rule is that if you are going 
to mess around with the diskette system at 
the BIOS level (as your program does), 
you must clean up any mess that you 
make. In this case, accessing an empty 
drive leaves the diskette system in an error 
condition. Before using it again, you must | 
reset the system with function 0 of inter- 
tupt 13h. Figure | shows a DEBUG script 
for my version of CHKDRV.COM. 

First, create the file CHKDRV.SCR 
using a pure-ASCII text editor, like the 
WordPerfect Library Program Editor. Be 
sure to hit Return at the end of each line, 
including the blank lines. (Altematively, 
you could type the commands directly into 
DEBUG.) You needn’t type the semi- 
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386/MultiWare 


a Better Choice For Your Business 


A big league, '386 PC-based 
multiuser, multitasking 
computer solution that is: 


(Hhowertul, 
[PAin-complicated, 
[Wreiable, 
[Pompatibie, 
[Wrragmatic, 
[ACompetent, 


[Peasy to install, 


[Pin-contusing, 


[Wiser oriented, 
[Bos based, 


. and simply a better 
choice for your business! 


Find out more now! 
Call 1-800-544-7551 
today! (In MA call 
508-875-6100.) 


ALLOY 


High Performance Multiuser 
Solutions for Business 


400 Pennsyivsnis Avenue 
Framingham, MA 01701 
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colons or the comments that follow them. 

Next, make sure DEBUG is in your 
current directory or in a directory listed in 
your path. Now create CHKDRV.COM 
with the following command: 


DEBUG < CHKDRV.SCR 


I’ve modified the program so it requires 
that the drive being checked be specified 
on the command line. So, for example, to 
check to see if a disk is in drive B: and 
Teady , use the command 


CHKDRV B: 


The program returns the following ER- 
RORLEVEL codes: 

@ - Disk is okay 

1 - Drive not ready 

2 - Invalid drive 

3 - No drive specified 

The first two retums, 0 and 1, are the 
same as for your version. An ERRORLE- 
VEL of 2 means that the drive specified 
does not exist. An ERRORLEVEL of 3 
means that no drive was specified on the 
command line. 

Note that the program will work only 
with floppy disks, not hard disks. Also 
note that the program is a little larger than it 
has to be. Some of the register moves, for 
example, could have been combined to 
save space. It is written, however, to show 
explicitly what each parameter does in the 
BIOS function calls. 

Using the new version of CHKDRV, 
you could write the batch file shown in 
Figure 2 to automatically delete files with 
the extension .BAK from a floppy disk. 


CHKDRV %1 

IF ERRORLEVEL 3 GOTO ERR3 

IF ERRORLEVEL 2 GOTO ERR2 

IF ERRORLEVEL .1 GOTO ERR1 

IF EXIST %1*.BAK DEL %1*.BAK 
GOTO END 

tERR1 

ECHO Disk Drive Not Ready 
GOTO END 

:ERR2 

ECHO Invalid Disk Specified 
GOTO END 
sERR3 

ECHO Usage: 
sEND 


CHKDRV ds: 





Figure 2: Here's an example of CHKDRV in 
action, helping a batch file perform file cleanup 
intelligently. 














Removing power from an internal 
hard disk 


Your discussion of when to tum a PC off 
(PC Tutor, June 14, 1988) and when not to 
made good sense, but ] have a follow-up 
question. | tum the power off only because 
of the hard disk. The rest of the computer 
would be better left on at all times. Why 
don’t manufacturers include a switch that 
removes power from the hard disk? 

Of course, such a switch should still be 
used sparingly, but at least we wouldn’t 
‘‘shock”’ the electronics by using it. If I 
were to install such a switch myself, could 
I just cut off the 12 line to the disk and let 
the SV supply continue to power the on- 
disk chips, or would this hurt the drive? In 
particular, would this confuse park-and- 
lock?—Pulak Dutta; Evanston, Illinois 


Manufacturers probably don’t include a 
switch for two reasons. First, they don’t 
have any idea into what type of machine 
their disk drive will be installed. Where 
would they mount the switch? And sec- 
ondly, each switch would cost the disk 
maker a few cents of profit. In high-vol- 
ume manufacturing, the name of the game 
is cost savings. 

Now, back when the PC-XT was all the 
Tage, many dual-floppy PC owners were 
upgrading their computers with extemal 
hard disks. These consisted of a special ex- 
pansion card with an external connector, a 
separate chassis with the hard disk and its 
dedicated power supply, and a cable to 
connect the two. The power in the expan- 
sion chassis was controlled independently 
of the PC’s power. 

With this system, the PC could be 
turned on without powering up the hard 
disk. The self-test would indicate a disk er- 
tor, then continue. If you needed the hard 
disk, you could turn it on, then reboot. The 
BIOS would detect the disk and initialize 
it. It could then be used normally. If you 
turned the disk off after the BIOS and DOS 
had recognized it, DOS would simply fail 
on the next attempt to use it. It worked 
then; it should work now. But I would stop 





short of modifying a drive that is installed | 


inside the main computer chassis. 
A disk drive mounted inside a chassis is 


' subject to heat generated by other compo- 


PC MAGAZINE 
324 


IT TAKES GENIUS 
TO MAKE POWER 
PERFORM LIKE THIS. 








BEAUTY, 
GRACE, 
CLASS 


— the fine art of creating micro- 
computers so powerful you'll 
want to applaud their genius. 
@ The people at PC Designs 
engineer high-quality, high- 
performance equipment that is 
leaving the competition flat- 
footed. And their Service and 
Support, including Sorbus™ 
maintenance contracts, are 
without equal. @ Everything 
done by PC Designs is done 
with class and innovation. Con- 
sider their new GV386PLUS as 
just one premier example — 
Speed, Expandability, and 
Memory configurations. And a 
price that will leave you room 
for shopping for their other 
options, such as high-powered 
hard disks and printers @ 
When you need to take that 
Next Step in computerization, 
call PC Designs. They're the 
people who know how to make 
power perform. 





PUTTING THE POWER 


IN YOUR HANOS 


CALL US AT 


1-800-322-4872 


(outside Oklahoma) 

















. 1OMHz 
© $12K@, zero wait-state 
© 1 senal, 1 paratiel port 
© 1.2M@ or 720KB floppy drive 
© 101-key keyboard 





© 80286, 12MHz 

© S12K8, zero wait-state 

© 32K@ RAM cache 

© 2 serial, 1 parallel port 

© 1 2M or 720K floppy dnve 

© 101-key keyboard 

* PC Magarne’s Eaitor’s Choe’ or October 13 1987 Ranked FI 
(PC Week's Pott of Corporate Sabstaction, October 17, 1968 


OV 386/16 PLUS — $2399.° 


© 80386, 16MHz 

© 1MB, zero wait-state 

© 64K RAM cache 

© 2 senal. 1 parallel port 

© 1.2MB or 720K6 floppy drive 
© WEITEK & 80387 support 

© Up to 16MB of 32 bit memory 
“FCC approval ponding 


Sete penwe—saret! 


© 80386, 20MHz 

© 1MB, zero wait-state 

© 64KB RAM cache 

© 2 serial, 1 parallel port 

© 1 2MB or 720KB floppy dnve 
© WEITEK & 80387 support 

* Up to 16MB of 32 bit memory 
*FCC appro! penang 


VIDEO 


© Mono card and monitor — $175. 
® EGA card and monitor — $589 
* VGA card and NEC MultiSync I — $909 


© Priam ID45H (45M@, 28MS) — $489. 

© Priam (D62 (70MB, 26MS) — $659 

* Priam ID130 (160MB, 28MS) — $1425. 

© Maxtor AT140 (140MB, ESDI, 11MS) — $1799. 


NY Sorbus~ 


A Bell Adantic Company 





HOURS — 8:00-6:00 CST, Monday-Friday 
9.00-3.00 CST, Saturday 
CALL US AT — 1-918-251-5550 (in Oklahoma) 
1-918-251-7067 (Fax) 
SOS ON-LINE 24 HRS — 1-918-252-0137 


Alt prices are subject to change without notice. 


PC : 


2500 1N Hemiock Circle © Broken Arrow, OK 74012 
(on 61st west of 145th E Ave ) 
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New 


Lower 


Prices! 
100% IBM Compatible Systems § | 


8088 80286 80386 
10Mtlz 10MHz 16 Mtiz 
360K 12Meg  t.2 Meg 
150W -200W 200W 
84 101 101 
Phoenix Phoenix Phoenix 
20Miiz 25 Miiz 
$799 $1699 


Power Su 

K rd 
BIOS 

Speed Options 


Price 325 


LAN File Servers 


Complete File Server Includes: *t.2 Meg 
Floppy Drive *Vertical Case *1 Meg Zero 


Wait RAM °Key- board *Hti-Resolution 
Monochrome monitor *Graphics card 
w/parailel printer port *Hard disk & high 
speed controller (800 Kbytes/Sec) *Arcnet 
LAN adapter. 

Processor 60 Meg 110 Meg338 Meg 
10 Mhz 802862008 $2333 $4058 


Diskless Workstations 


¢Monochrome Moni 
Rytepee card roar port 
LAN adapter *Keyboard 


Processor Arcnet Ethernet 
10 MHz 8088 (256K) $699 


$773 
10 MI iz 80286 ee $1049 $1123 
20 MI Iz 80286 stk) $1$9 $1423 
_ LAN Adapters 
Ethernet Arcnet 
*10 Mbits/sec *2.5 Mbits/sec 
$249 $t75 
LAN Software 


istered teader in LAN software. Ail these 
used Ethernet or Arcnel LAN adapter 


Novell Netware 
ELSI (4 user) 
ELS tt (8 user) 
286 v 2.12 (100 user) 
286 SFT v 2.2 (100 user) 
Network OS 


100% Novell compatible 
Less than 9 users $150 ¢a./9-30 users $1200 


1-800-253-4001 ext. 16 


Innovative Technology, LTD. 
P.O. Box 726 Elk City, OK 73648 


salanion Guarenteed *: Bue Irv Stock for _im- 
shipping *Shipping cine) 2 
galore Technical info., OK pellet Fos 
over VISA/MC NO SURCHARGE *, x Add 4% 
IBM PC XT and AT are @ registered Irademark of Interna- 
tional Business Machines. 


Novell is the 
Packages can 


$499 
$1099 
$2049 
$3295 
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nents. These include floppy drives, memo- 
ry boards, the CPU, and the math co- 
processor. Leaving the power to the 
circuitry mounted on the disk drive while 
removing drive power would cause addi- 
tional heat. By removing the power to the 
disk motor, you also remove the hard 
disk’s ability to cool itself. This could lead 
to excessive heat buildup and damage. 

In addition, certain tests and initializa- 
tions must be performed by the BIOS and 


DOS when the drive is powered up. En- ) 


gaging the disk during the middle of a 
DOS session could cause unpredictable 
and undesirable results. The automatic 
head retraction mechanism built into many 
hard disks is mechanically operated and re- 
quires no power. 





The Abort option won’t always 
work when accessing a floppy disk 


What I thought would be an easily an- 
swered question seems to elude all those 
whom I’ve asked. Simply, with a two- 
floppy (plus hard disk) PC, if an empty 
floppy disk drive is addressed, the stan- 
dard error message is produced asking for 
“*Abort, Retry, Ignore?”’ Selecting Abort 
usually doesn’t work until a disk is inserted 
into the vacant drive that has been ad- 
dressed in error. I’m told that this is a DOS 
problem, but it’s difficult to believe that it 
has not been addressed and fixed in all the 
years of DOS’s life —Lester A. Gimpel- 
son; Brussels, Belgium 


Ailthough you didn’t mention it specifical- 
ly, I'll bet you’re using an expanded 
prompt. Many PC users like to see what 
drive and directory they’re logged onto 
and use the command PROMPT $P$G to 
display this information. This prompt, 
however, requires several accesses to the 
disk to determine the current drive and di- 
rectory each time the prompt is displayed. 
Logging onto an empty floppy disk drive 
causes an immediate access to determine 
the current directory. Because the drive is 
empty, DOS invokes the critical error han- 
dler, displaying the Abort, Retry, Ignore? 
message. Typing an A to abort terminates 
the current error condition and retums con- 
trolto DOS. DOS immediately attempts to 
display a new prompt and repeats the pro- 





cess that caused the error in the first place. 

This will go on indefinitely until you 
place a disk into the empty drive. Instead 
of choosing Abort, use the Ignore (or Fail) 
option. This will return control to you after 
a few tries, allowing you to switch back to 
the hard disk. Alternatively, when you re- 
gain control, you could disable the nui- 
sance prompt by executing the command 
again with no argument as follows: 


PROMPT 





The DOS ANSI.SYS driver doesn’t 
work with larger screen sizes—but 
ANSI.COM does 


I have several files that use ANSI codes to 
produce color, change screen modes, and 
so on. Can I leave ANSI.SYS loaded and 
still use the 43-line mode of the 
EGA?—Donald N. Retzsch; Cincinnati, 
Ohio 


The ANSLSYS device driver included on 
your IBM DOS distribution disks is a clas- 
sic example of poor programming prac- 
tice. Since no official IBM display mode 
exists that displays more than 25 lines, the 
ANSL-SYS program is ‘‘hardwired”’ to as- 
sume 25 lines. Thus, even if more are dis- 
played, they are ignored. 

To get over this problem, simply re- 
place the ANSI.SYS driver with ANSI 
.COM (Utilities, PC Magazine, January 
31, 1989). This completely compatible re- 
placement provides full support for larger 
screen sizes, improved speed, and the abil- 
ity to remove itself from memory. 





Ask the PC Tutor 


The PC Tutor solves practical problems, 
explains points of general interest about 
using your hardware and software more 
productively, and answers basic questions 
about DOS and systems in general. To 
have your questions answered here, write 
to PC Tutor, PC Magazine, One Park Av- 
enue, New York, NY 10016 or upload 
them to PC MagNet (to join, see the ‘‘By 
Modem” sidebar in the Productivity sec- 


tion). We're sorry, but we cannot answer 


questions personally. PC 
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(Bedford Software) 


“The Perfect System for your 
Growing Business.” 
BEDFORD ACCOUNTING is a com- 
pletely integrated accounting system 
that includes General Ledger, Payroll, 
Accounts Receivable, Accounts Payable, 
Inventory and Job Cost. Use each module 
as an independent software package...or 
combine modules to form your completely 





coordinated accounting package. 

BEDFORD allows for greater flexibility in your reports, supports a com- 
pletely user defined chart of accounts, manual or computer produced checks 
(even for payroll), keeps track of full or partial payments by customers, allows 
you to make full or partial payments to vendors, and offers quick pop-up 
capability to let you look up accounts and inventory information. 

The BEDFORD ACCOUNTING SYSTEM was judged to be PC Magazine's 
Editor's Choice in a review of 59 accounting packages conducted by Price 
Waterhouse. “This is truly a (complete accounting) system. Bedford's six mod- 
ules...are easy to install, easy to use, and so well integrated with one another 
that it makes accounting a snap —even for non-accountants.” 

BEDFORD ACCOUNTING... IBM VERSION. .....sccssescossssesessesssssrseneserssseses s 249) 
BEDFORD ACCOUNTING... MACINTOSH VERSION.............. Scdvoncssaneateete® $249 
Also available: 

Peachtree Complete Accounting .......... $159 Dac Easy Accounting ........ 


LANDLORD/LANDMASTER 


(Systems Plus) 


“A Complete Property Management System — 
Easy to Use with Outstanding Flexibility.” 

The LANDLORD is a complete property man- 
agement system that prints tenant statements, 
generates lease expiration lists, identifies late 
payers, produces vacancy reports, prints checks and 
performs all functions required by landlords and 
anyone who manages apartments, condominiums, 
ne centers or any commercial properties... 

595 


.$ 79 





The LANDMASTER contains all the features of 
the LANDLORD plus adds a complete double entry 
accounting system to the package for general 
ledger, accounts receivable and accounts payable...$1250. 


FORMWORX (Formworx) 


“Create Any Business Form Instantly” 

“The best package we've seen for generating 
forms’ ...Compaq Magazine... “faster, easier 
to learn, and more versatile than the 
competition.” 


FORMWORX lets you create any form in- 
stantly. Using FORMWORX’S advanced drawing 
tools, you can draw vertical and horizontal 

lines, boxes with dots, dashes or solid lines of 
various widths...add heading and text using a 
variety of type sizes and styles...and complete 
your form by adding any of 95 graphics fill patterns 
including shading and borders. FORMWORX outper- 
forms all of the competition. 

FORMWORX WITH FILL AND FILE makes FORM- 
WORX into the most advanced productivity tool on the 
market. Now, you can actually make form overlays and 
fill in all the blanks on your form. Save it, recall it, per- 
form automatic mathematics and recalculations on your 
form...and, if you use dBASE, it's totally compatible. 


FORMWORK..........0:0s0000 $99.95 FORMWORX WITH FILL & FILE....... $149.95 


FORMKITS (70 or more professionally designed templates/package) 

Business FOrmMss ......sssecreressereees $39.95 Personnel FOrMs .......c.cccccesseeees $39.95 
Time Management Forms.......... $39.95 Project Management Forms....... $39.95 
Sales & Marketing Forms........... $39.95 Graphics & Charts.......... sesseccveee $39.95 





















WITH LOTUS 1-2-3 
(Manusoft) 


READY TO RUN ACCOUNTIN 





“The Full-Featured Accounting System that Runs Under 1-2-3.” 

A completely integrated, full-featured, easy-to-run accounting system 
that works under full control of Lotus 1-2-3. Purchase individual modules 
or the complete system. 


General Ledger .......s.sss00s000000.$69.95  PayrOll.........ssssccecerseesssseres-$ 69,99 


Accounts Receivable....... soovere- $49.95 Accounts Payable............cccccsese $49.95 
Inventory Control/Order Entry .......... +20 $69.95 
a $199.95 








Complete System (all 5 modules). 





MICROBIZ RETAIL STORE/CASH 
REGISTER CONTROL (Microbiz Corporation) 


The MICROBIZ RETAIL STORE SYSTEM is an extraordinary system for 
managing ail retail store sales, customers and inventory. Quickly bill your cus- 
tomers, keep track of your inventory, commissions, look up prices, print cash 
register receipts (or complete invoices) and perform all the day-to-day func- 
tions required to keep you on top of your business and its cash flow. It’s time to 
COINIDULE NIZE erccsssesecsoss ccseses cv secuscesticsccstusccavssevscvsscsscvars eocesvonssescessesve all for $395. 

Optional add-ons to your Retail Store Software System...a complete cash 
drawer that plugs into your IBM PC or compatible, a receipt printer and bar 
code reader. 

Systems are also available for Video Stores, Beauty Salons, Liquor Stores, 
Auto Repair Shops and other vertical markets. 


Retail Store/Computer Cash Video/Liquor Store Management... $795 
Register Software ............... $399 Beauty Salon Accounting ............ $795 


Bar Code Reader for Above ..... $595 The Auto Repair Shop 
Controller ......0serersrsesscesssessseee STIS 


Cash Drawer for Above.... 





serve $495 


TIMESLIPS Ill 


(North Edge Software) 
“The Professional Time and 
Billing System for Anyone Who 
Must Bill for Time and Service... 
used by more accountants, lawyers, ; 
doctors, consultants and other profes- #4) 






dumesios U4 


sionals than any other billing system.” 4 4 “"y 
It's unanimous. All the reviewers agree é& & 
that TIMESLIPS II] is the best time and - 


billing system on the market...and certainly 


equal to or better than packages selling for $2000 

and up. TIMESLIPS received one of INFOWORLD’S best ratings ever (9.3). 
TIMESLIPS is memory resident, offers a pop-up “stopwatch” to time phone 

calls and activities, generates transaction reports, client history, aged receiv- 

ables and many valuable management reports. It interfaces with many software 

programs such as Bedford, Peachtree and DAC. You may even export data to 

Lotus 1-2-3 and dBASE. CREATE THE PERFECT BILL with TIMESLIPS III. 


TIMESLIPS III (for hard disk drive systems) ......csccsscsseees suscuetetactrcesesers $114.00 
TIMESLIPS (for floppy system) .......ccecscvessssseeserseson are . $ 97.00 
TAL (link TIMESLIPS III to other accounting programs . $ 79.95 


We are the experts in accounting software. Choose from over 100 accounting 
packages, and vertical market packages. Call for great values on DAC EASY, 
DEALER and more than 100 other business, accounting and vertical market 
packages. 

Please call or write for our FREE 48 page full color catalog containing more 
than 100,000 hardware and software items ready to be shipped. All prices and 
specifications are subject to change. Delivery subject to availability. 

Add $6 for shipping of the first item ($3 for each additional item). 
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Call Now & Register for the 





FREE Introductory Solomon III 
Seminar Nearest You... 
METRO AREA DATE 


METRO AREA DATE 
AK: Anchorage = Feb. 21, Mar. 23 


AZ: Phoenix Feb. 16, Mar. 14 
Tucson Feb. 21, Mar. 21 


CA: Berkeley/Oakland Feb. 21 
Berkeley /Oakland Mar. 21 


Beverly Hills Feb. 7 
Beverly Hills Mar, 8 
Brea Feb. 8, Mar. 7 
Fresno Mar. 15 
Hayward Feb, 15 
Irvine Feb. 15 
Lajolla/San Diego Feb. 15 
Los Angeles Feb. 14, 22 
Los Angeles Mar. 21, 22 
Mountain View Mar. 29 
Newport Beach Feb. 1 
Sacramento Feb. 14, 22 
Sacramento Mar. 22 
San Diego Feb. 22 
San Francisco Feb. 9, 10 
San Francisco Feb. 21, 23 
San Francisco Mar. 9, 15, 28 
San Jose Feb. 2, 16, 23 
San Jose Mar. 16, 23 


Santa Monica Feb. 16, Mar. 16 


Sunnyvale Feb. 15, 22 
Sunnyvale Mar. 21 
Torrance Mar. 14 


CO: Denver Feb. 14, Mar. 8, 22 


CT: Greenwich Feb. 16, Mas. 16 
Greeawich/ Stamford Mar. 2 


Hartford Feb. 8, 22 
Hartford Mar. 8, 22 
New Haven Mar. 8 


FL: 


GA: 


IL: 


Miami Feb. 14, Mar. 14 
Adanta Feb. 15, 28 
Adanta Mar, 14, 23 
Chicago Feb. 8,9, 22 


Chicago Mar. 7, 8, 16, 22 


IN: Indianapolis Feb. 7, 15, 21 
Indianapolis Mar. 14, 15, 28 
KY: Bowling Green Mar. 28 
Lexington Feb. 23, Mar. 30 
Louisville Feb. 21, Mar. 28 
LA: Baton Rouge Feb. 15 
Baton Rouge Mar. 15, 22 
New Orleans — Feb. 8, Mar. 8 
MA: Boston Feb. 8, 16, 22 
Boston Mar. 8, 16, 22 
Woburn Feb, 2, 14 
Woburn Mar, 2, 24, 29 
MD: Baltimore Feb. 14, Mar. 14 
Bethesda Feb. 28 
Rockville Feb. 9, 23, Mar. 23 
Mi: Detroit Feb. 14, Mar. 22 
MO: Kansas City Feb. 9, 22 
Kansas City Mar. 2, 9, 22 
MT: Billings Feb. 15 
NC: Charlotte Feb. 7, Mar. 1, 22 
NJ: Atlantic City Feb. 23, Mar. 28 
Cherry Hill Mar. 14 
Moorestown Feb. 14, 28 
Moorestown Mar. 7, 21 


Parsippany = Feb. 14, Mar. 14 


METRO AREA DATE 
NJ: Princeton ‘Feb. 16, Mar. 16 


Red Bank Mar. 29 
Somerset Mar. 16 
Trenton Feb. 21, Mar. 23 
Union Feb. 23, Mar. 23 
NY: Albany Mar. 8 
Long Island Feb. 2, Mar. 2 
New York Feb. 16, 23 
New York Mar. 9, 30 
Queens Mar. 14 
OH: Ashland Feb. 8 
Cleveland Feb. 8, 16, 21 


Cleveland Mar, 22 
Columbus Feb. 16, Mar. 15,28 
Toledo Feb. 7, 9, Mar. 9 


Youngstown Mar. 10 
OR: Portland Feb. 21, Mar. 21 
PA: Abington Mar. 2 
Harrisburg Mar. 21 
King of Prussia Feb. 9, Mar. 31 
Malvern Feb. 28 


Philadelphia “Feb. 7, 15, 22 


Seminars begin at 9:00 a.m. and last three hours. 


ION ill 


Top Rating for 5 Years 


1989 & x & & Software Digest 
“Solomon’s perfect audit trail 
score & solid versatility rating 
place it at the top of the list 
for overall power.” 


1989 > “Solomon swept the 


performance ratings, 
offering an excellent 


balance of features. 


1987 * & & x Software Digest 
“,..Solomon III again earned 
the top rating...” 


re ye 
1987 [UK «.. Solomon III 
ra outdistances the 


1985 xx & Software Digest 
“...Solomon III earned the 
top rating...” 


competition 





















METRO AREA DATE 
PA: aa Mas. 14, 21 


Mar. 28 

aiasie Dam Feb. 22 
Williamsport Mar, 23 

SC: Hilton Head Feb. 9 
TN: Memphis Feb. 24 
TX: Dallas Feb. 23 
Houston Feb. 10,24, Mar. 10,24 

UT: Salt Lake City Mar. 14 
VA: Charlottesville Feb. 21 
Charlottesville Mar. 21 
McLean Mar, 9, 23 


WA: Bellevue Feb. 28, Mar. 14 
Federal Way Feb. 16, Mar. 29 





TLB, Inc. ¢ P.O. Box 414 e Findlay, Ohio 45839 
1-800-822-0444 (In Ohio: 419-424-0422) 


Ask for Ext. 348 


A DELTA 


VéLoveb FlyAnd It Shows. 
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Seattle Feb. 21, Mar. 23 

WI: Madison Mar. 17 
WV: Charleston Feb. 16, Mar. 16 
Clarksborg Feb. 14 
Register Today! 


Seating is limited. 


Get a FREE Delta airline ticket* for 
anywhere Delta flies in the Continental 
U.S. when you purchase a qualifying 
Solomon III General Accounting 


software system**. 


“Some restrictions do apply. Call TLB, Inc. for details. 
**A qualifying system consists of System Manager and General 
Payable, Accounts Receivable, Payroll, Fixed Assets, Inventory, 


Purchasing, Order Entry, Job Costing, Report & Graph Designer™, 
Database Reporter, External Systems Interface. 


Solomon III and Solomon Series are registered trademarks of TLB, Inc. 


@ FRANK J. DERFLER, JR. 
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Tips on how batch files used on a network running Novell’ s NetWare can make it easier to use 
Lotus 1-2-3 and to track user performance more effectively. 





Track log-ins and log-outs on a 
Novell network using a batch file 


I have found another way to track log-ins 
and log-outs on a network running 
NetWare 2.0. I have over 30 users on our 
network, each with his own log-in script. 
These scripts all EXIT to one of six batch 
files. Rather than change all 30 log-in 
scripts in order to add the calling parame- 
ters in the EXIT command, I added these 
two lines to the system log-in script: 


set UID=%login_ name 
set WS#=tp station 


Then I added 


echo LOGIN ‘twS#* tuIDt >> £:\system 
\syslog\log.txt 
echo systime >> f£:\system\syslog\log.txt 
to each of the six batch files. 

Luse a file called LOGOUT.BAT to re- 
cord the termination of a session. Howev- 
er, before you create this batch file you 
must rename NetWare’s LOGQUT.COM 
to LOGOUT_N.COM. Then create LOG- 
OUT.BAT as shown in Figure 1. Users of 
NetWare 2.1 may also be able to apply the 
same principle. 

The otherwise slick NetWare MENU 
program has a bug in the way it handles en- 
vironment space. When you run the 
MENU program it loads a new 
shell—similar to what happens in DOS 
when you load another copy of COM- 
MAND.COM. In both cases, any environ- 
ment variables that are already defined are 
copied to the new shell. However, unlike 
COMMAND.COM, MENU does not 


copy the size of the environment. Thus 
you may get a smaller environment than 
you expect. 

I have a client who uses several CO- 
BOL programs that require setting a num- 
ber of environment variables before start- 
ing a program. They use the SHELL= 
command in their CONFIG.SYS to en- 
large the environment, then use a series of 
batch files to set the variables and run their 
programs. When these batch files were 
converted to be a part of the NetWare 
MENU system, they received ‘‘out of en- 
vironment space’’ errors. The solution is 
clumsy but effective: 

As a part of AUTOEXEC.BAT, or in 
the users’ log-in script, include the lines 


set dummy= ° ' 
set dummy2=’ ' 
set dummy3=' ' 


Put as much space as you need between the 
commas to hold the environmental vari- 
ables. Once in the MENU system, you can 
free up the space saved in the environment 
by typing 

set dummy= 

set dummy1= 

set dummy2= 


Thank you for a very useful column. 
—Michael Merrick; Ann Arbor, Michigan 


The popularity of homegrown Novell log- 
in and log-out batch files proves that many 
folks haven’t felt the need to upgrade to 
NetWare 2.1. You will probably see a lot 
more log-ins than log-outs in the tracking 
files. This is because if a user station 
“‘hangs”’ or the user just shuts down with- 
out logging out, no LOGOUT record is 
written. Finally, when you save space with 
the set dummy ' ' statements, remember 
that the maximum DOS environment 
string length is 127 characters. 





Good batch files make it easier to 
use Lotus 1-2-3 ona LAN 


I read your column with great interest and 
have noticed several ideas that use No- 
vell’s NetWare to call device drivers. 

We had a similar need to call device 
drivers on our Novell network, especially 
Lotus 1-2-3 device drivers. 1-2-3 has a 
nasty habit of ‘‘hanging”’ a terminal when 
it is called with an incorrect device driver. 
Since we have four different Lotus config- 
urations on our network (B/W, color, 
composite, and high resolution), employ- 
ees were constantly ‘‘hanging’’ their ter- 
minals by calling the wrong configura- 
tions. It was especially annoying when 
someone ‘‘hung’’ the Novell ELS server 


echo LOGOUT %WS#% %UID% >> f£:\system\syslog\log.txt 


echo systime >> f:\system\syslog\log.txt 
LOGOUT_N 





Figure 1: LOGOUT.BAT writes a record of an ending session and then calls the renamed Novell 


LOGOUT.COM program. 
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workstation, because the entire network 
had to be brought down in order to reboot 
the server. (The network can still operate 
with a ‘‘hung’’ server, but the resulting 
snail’s pace is intolerable.) 

To solve the problem, we used 
NetWare’s log-in script to create a DOS 
environment variable called PSTATION. 
This ‘‘Physical Station”’ variable is differ- 
ent for each terminal, but always remains 
the same for a particular terminal. Our log- 
in script is shown in Figure 2. 

Next, we used the Lotus Installation 
Program to create the necessary configura- 
tion files (*.SET files) for each terminal. 
We went to each terminal, typed SET at 
the DOS prompt, and examined the list of 
environment variables. We recorded the 
PSTATION value of each station that was 
assigned by the log-in script. Finally, we 
created a batch file that uses these PSTA- 
TION values to run /-2-3 with the correct 
driver from any terminal. The batch file is 
called L.BAT and is shown in Figure 3. 
This batch file has made life much more 
pleasant in the office. 

As you can see, this file also calls the 
program ‘‘Squeeze’’ (SQZ), which com- 


:map sl:=sys:public\batch 
Map s2:=sys:public 
Map s3:=sys:public\dos 
map s4:=sys: 

COMSPEC=S3 : COMMAND.COM 


SET PSTATION=P_STATION 


e 
e 
3m 
e 
° 
o 
sm 
° 
e 
° 
sm 
e 
3 
° 
° 
e 
e 
e 
° 
3 
e 
e 
e 
° 


SET USER=LOGIN NAME 


Figure 2: The log-in script used to create the 
DOS environment variable, PSTATION. 


ECHO OFF 
cLS 
cp \Lotus 


SPOOL TI1 NB FF > NUL 
IF &PSTATIONt == 990000000014 soz 123 BW 


IF *PSTATIONt == 690000000016 123 HIRES 

IF QPSTATION® == 999000000002 SQz 123 COMPOS 
IF &PSTATION’ s= 690000000015 SQz 123 COLOR 
SPOOL NB TI=1 "FF > NUL 

co \ 


Figure 3: This batch file calls the correct Lotus 
1-2-3 video driver along with the Squeeze 
program, which compresses \-2-3. 
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presses /-2-3 files. Squeeze will not work 
in /-2-3 high-resolution mode (90 x 38) 
because high-resolution mode uses graph- 
ics rather than text. Our smart little batch 
file knows not to run the Squeeze program 
with the high-resolution terminal. 

This batch file also uses the SPOOL 
command to automatically send a form 
feed after’each printout. This is necessary 
to ensure that one person’s page will com- 
pletely leave the printer before the next 
person’s page begins. /-2-3 does not auto- 
matically advance to the next page after a 
printout, so users often print on the bottom 
of each other’s work. The SPOOL com- 





u NetWare’s log-in 
script can create 

DOS environment 
variables allowing 
applications to perform 
differently for 
different users. 


mand corrects this problem. At the end of 
this batch file, another SPOOL command 
turns off the extra form feeds, so that blank 
pages are not constantly printed from other 
applications. 

NetWare’s log-in script can also create 
DOS environment variables allowing ap- 
plications to perform differently for differ- 
ent users. Our log-in script sets the envi- 
ronment variable USER to equal the user’s 
log-in name. Therefore, applications can 
run differently for different members of 
our office. For example, Julie needs to use 
the Formtool program with files in her own 
large subdirectory called \FORM- 
TOOL\JULIE. When anyone else uses 
Formtool, he uses the general office sub- 
directory called \FORMTOOL\OFFICE. 
CHKUSER.BAT in Figure 4 checks the 
USER variable and sets the appropriate 
subdirectory. This batch file also uses 
PSTATION to determine whether the 
workstation is B/W, color, or composite. 


beta OFFCLS 


BS QUSERt == JULIE CD \FORMTOOL\JULIE 
IF NOT CUSERt == JULIE CD \FORMTOOL\OFFICE 


Fs 

CD \FORMTOOL 

IF GPSTATIONS == 900009000014 FORMTOOL /W /MeM We 
IF QFSTATIONt == 99008 peers besa /u /MeH Wt 


3089 
IF &PSTATION? se sessoeseesis yoaeradt ‘MN /M=c We 
ws 
cD \ 
Fs 
REM TEMPORARILY POINT W: THEN RESET TO ROOT DIR. 





Figure 4: CHKUSER.BAT checks the identity 
of a user, sets the appropriate drivers, and 
changes to the appropriate subdirectory. 


Of course, more than one person can be 
logged in as Julie at one time, if de- 
sired.—Mark Paley; Albany, New York 


These are well-explained, integrated ex- 
amples of the use of PSTATION to set 
drivers. Keeping users in the right subdir- 
ectory for a specific application is a head- 
ache that can be soothed with the tech- 
niques shown in CHKUSER.BAT. You 
can do all this so the end users don’t even 
know they’re on a network. 





Productivity Tip 


The ability of NetWare, VINES, PC LAN, 
and the various flavors of LAN Manager to 
internally bridge two to four adapter cards 
is valuable but often overlooked. You can 
gain distance, improve performance, and 
save money by internally bridging similar 
or different network adapter cards in your 
server. 





Network Your Questions 


Connectivity Clinic gives practical solu- 
tions to networking problems of all types. 
We’ll pay $50 or more for tips we print, 
plus an extra $25 if you submit your letter 
on-disk. Please include a printed copy. 
We’ll gladly answer questions at no 
charge, but we cannot answer letters per- 
sonally. Mail contributions to Connectiv- 
ity Clinic, PC Magazine, One Park Ave- 
nue, New York, NY 10016 or upload them 
to PC MagNet (to join, see the ‘‘By Mo- 
dem’’ sidebar in the Productivity section). 
You may also contact Frank J. Derfler, Jr., 
via MCI Mail (use Derfler’s box named 
CONNECTIVITY CLINIC). ie 
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PC Magazines Direct Marketing 
Connection inservice 


For many of you, mail order is your primary means 
of purchasing PC products and services. 


In fact, in recent interviews with our 
subscribers, we learned that 70% 
bought PC products and services 

through direct marketing channels 
_ during the past year." 


You buy direct because it’s con- 
venient, because you Know 
ay what you want and 
don’t need any 
hand-holding. 














demanding. It contests 

you with the direct mar- 

keters who are anxious to 

please you. By having them all 

in one place, you can quickly zero 

in on the products you need from the 
vendors you want to buy through. 
*Starch Study, July 1986 





at UNBEATABLE PRICES! 


MAGNAVOX 


14” EGA MONITOR 


Mode! 9CM043 SYNC MASTER MONITOR 


e 13” viewing area 

e RGB & TTL separate 
inputs 

e Mode 1: 16 colors at 
640 x 200 resolution 

e Mode 2: 64 colors at 
640 x 350 resolution 


COLORADO 


MEMORY SYSTEMS Inc. 


40MB TAPE BACKUP SYSTEM 


INTERNAL 
EXTERNAL 
«Requires DC2000 Data Cartridges > 


SONY QD2000 Data 
Cartridge 


60MB Backup System Available 


PRINTERS 


EPSON LX-800 80 column.. 

EPSON LOQ-500 80 column. 5298 
EPSON LO-850 20 column. $518 
EPSON FX-850 80 column. $338 
EPSON EX-800 80 column. 5399 
EPSON LQ-950 110 column. $588 
EPSON FX-1050 136 columnS449 
EPSON LQ-2550 136 column°918 
EPSON DFX-500136 coiumnCALL 


HEWLETT-PACKARD BRAND 
TONER CARTRIDGES each $86 


HEWLETT-PACKARD INKJET 

CARTRIDGES for 

DESKJET PRINTER $16.95 
CALL 


LASER PRINTER... 


¢.31 dot pitch = 

e Tilt ‘n swivel base 

* 800 x 560 resolution 

* Non-glare screen 

¢ CGA - 16 color display 

e EGA - 16 color display 

© VGA, PGA - Any colors 

¢ IBM CGA, EGA, VGA and 
PGA compatible 

¢ RGB analog and TTL 


inputs 


WESTERN DIGITAL 
20MB Hard Drive Kit 
Cables 
and 
Controller 
Included 


$239 
UNISON 600 


600 WATT UNINTERRUPTABLE 
POWER SUPPLY 


¢ 600 WATT continuous power sup- 
ply « Remote-on capability e Phone 
surge suppressor e Recessed light 
bar e Total power available 1400VA 


5499 


MODEMS 


With Communication Software 


"TIDBIT” 2400 BPS 
INTERNAL . : 


"TIDBIT" 2400 BPS 
EXTERNAL 


“smalitalk"” 4800 BPS 
INTERNAL 


"desktalk"” 4800 BPS 
EXTERNAL. .._......... $339 


SHARP FO220 

SHARP FO420 

MURATA M-1200 
MURATA M-1600........ 


SY 
135 N. Brandon Drive, Glendale Heights, IL 60139 


5Q29 


MONITORS 


SAMSUNG 14” RGB 

SAMSUNG 14” EGA 

SAMSUNG 14” VGA 
MAGNAVOX 13” EGA #9CM043 . 
MAGNAVOX 13” RGB #CM8762 . 
MAGNAVOX 13” VGA #9CM062 . 
NEC 14” MULTI-SYNC Il ...... : 
ZENITH 14” FLAT 

TENSION VGA #1490 


SAVE £20 on Any Monitor 
and Paradise Video Card 
Combination!! 


Panasonic 
PRINTERS 


KX-P1091I. .. 
KX-P1124 .... 


KX-P4550 


BASIC EGA 
MONOCHROME EGA 
AUTOSWITCH 480 EGA .. 
VGA PLUS 

VGA PLUS 16 





EPSON 


WHEN YOU'VE GOT AN ee 


‘color printing 
tiOnai iogic seeking 


e 24-pin dot matrix printer 
e 80 Coiumns 
e 264 CPS draft, 88 CPS LQ 


EX-800 


e 9-pin printhead 

e 80 coiumns 

* 300 CPS-draft, 60 CPS-NLO 

¢ Paraiiei and seriai interface 


LQ-1050 

e 24-pin printhead 

¢ 136 coiumn 

¢ 264 CPS-draft, 88 CPS-LQ 


Our Prices Are So Low We Can't 
Print Theml!!._ 


* CALL TOLL FREE 7 TO 7 MONDAY THRU FRIDAY — 9 TO 2 SATURDAY x 


800-872-3539 


FAX# 312-351-7204 Customer Service and Technical Support Number 312-351-7172 


ORDERING INFORMATION: MINIMUM ORDER $100. Shipping and handling additional. MasterCard, Visa anc prepaid orders accepted. No surcharge for MasterCard or Visa. 
C.0.0. orders under $500 add $5.00 special i sel charge. C.0.0. orders over $500 add $10.00 lel handling charge. We ship to the 50 states. APO, FPO, AK and HI 
orders add an adaltional 5% to the total order to cover PAL and insurance. All returns must have prior authorization from our Customer Service Department (312- 
351-7172). Unauthorized returns and refused shipment subject to a 20% restocking fee. All prices and specifications are subject to change without notice. 





CIRCLE 105 ON READER SERVICE CARD 


a ye ree 


SAVE 50% or more with our National Computer #iBSQAS" brand products. 


NATIONWIDE 


1-800-292-6272 


MARYLAND 


1-800-442-6272 


MARYLAND LOCAL 


561-0200 


= = i 


Allof our ribbons are manulactured to 
exceed your original equipment manu- ts 
facturers specifications. 


QUALITY 
SERVICE 


PRICING 


BUY DIRECT FROM 
THE MANUFACTURER 


STOP THROWING AWAY 
YOUR DOLLARS 


$ $ $ 


We manulacture our products w.th the 
finest matrix inks, premium high den- 
sity nylon, precision engineered plas- 
tics and “Rem“ air relrigerated loading 
equipment. 


™ 


9566 Deereco Road ¢ Timonium, Maryland 21093 
AR NCRC GUARANTEE AAR 
We will never. knowingly. disappom you IHflor any reason your 
K Purchase does not give you complete satisfaction the full 
purchase price will be cheerfully refunded immediately upon 
return of the merchanorse 
We have diways beheved thal no Sale 1s complete unt the 
customer has recerved total satisfaction from our products 


Philip E. Beringer President 


COLORS... BLUE — GREEN — PURPLE — RED 


CARTRIDGE RIBBONS (NYLON) 
Price ue) .) 


Description 

Alps 2000 

Anadex 9500/9600 ........... cee ceecceseceseees 3.95 

Apple Imagewriter II 4 color. ... 10.95 

Apple Imagewriter/DMP ...............0006 3.25 

Brother M1409 w00ee5.05 

Brother M1509/1709 +229 

Burroughs B-9246-3/6.. 1005.45 

Canan A-1200 4.95 

Centronics 150/152 1245 

Centronics 350/35 1/352/353... 

Centronics 704/705/753 

Citizen LSP 120D/180D .... 

Citizen MSP 10/20 

Citizen MSP 15/25.. 

Comrex 420 

C. Itoh 1550/7500/8510. 

Data General LP2 

Data Products M- 100L/120/200 

Data Products B-300/600 

Data Products B-900/1000.. 

Data Royal 5000 

Datatrol/LRC MP40... weed 

Data South 180/220/5180.................... i 

Dec LA 34/100/210 Letterprinter....... . 

DeCHEAESOl. ii cecccsccccesssetesscescseeesteees : 

Diablo 1660/2300 Matrix.. 

Diablo Hytype Il Nylon... 

Epson EX 800/1000 

Epson FX/MX/RX 70/80/85 .... 

Epson FX/MX/RX 100/185/286 : 

Epson Lq/500/Lq ae 850H.D......3. 

Epson Lq 1000 H.D... reste 

Epson 

Epson Lq 2500 H.D.... 

Epson 

Facit 2301/4512/4514 

Facit 4500/4510/4511/4513.. 

Facit 4520/4525/4526/4528 ers 

Fujitsu DMPG 9/DX2100-2200...........4. 

Hewlett Packard 2608 

Hewlett Packard 2631A 

Tally 1000/Honeywell 9mm G.P........2. 

IBM 3287/3615 Sil.Dol.Cup/Loop : 

IBM 3287/3619 Silver Dol. Cart. .......2. 

IBM 3288 1/2" Harmonica 

IBM 3776 3/4" Harmonica.. 

1BM 4201 ProPrinter II 

IBM 4202 ProPrinter XL... reas 

IBM 4207 ProPrinter X24................... 4.95 

IBM 4208 ProPrinter XL24................. 6.35 

18M 5224 Baseball Bat 15.35 

IDS Prism Black 132/2080/2132 
178A iOS Prism Primary RO/BL/GRB ... 30.75 
178B IDS Prism Process CY/MA/Y/BL....10.75 


*This is only a partial list of our products. 





CIRCLE 344 ON READER SERVICE CARD 


Nylon Only 


No. 
286 
285 
233 


Description Price (ea.) 
Mannesmann Tally 85...........ccccceseee 4.35 
Mannesmann Tally 86.................... 4.95 
Mannesmann Tally1000/1200/1600.....3.05 
Mannesmann Tally 120/160.............. 3.35 
Mannesmann Tally 140/180... 

NEC 5500/7700 Nylon Cart. .... 8 

NEC 8023 PC/8024 PC/8027 PC.......3. 

NEC Pinwriter P1/P2/P6...........sssccee E 

NEC Pinwriter P3/P7 

NEC Pinwriter P5 H.D... wd. 

NEC P2200 H.D..........ccccccseccserceeeeeee . 

Okidata 182/183/192/193 .........ssvcsee by 

Okidata 292 E 

Okidata 293/294 .W........scscsceeccecsenceeee i 

Panasonic KXP 1080/1091/1092........6. 

Radio Shack DMP 400/LPVI.............. : 

RadioShackDMP100/LPVII/TRS80LPHI ....... 3 

Radio Shack/DMP 130 as 

Seikosha SP800/1000 4 

Star Micronics NB/NL/NP/NX 10......3. 

Star Micronics NL/NP/NX 15 eA 

Star Micronics NX1000 

Star Micronics Radix 10/SR 10.. 

Star Micronics Radix 15/SR15... 

Star Micronics SD10 

Star Micronics SD15... 

Telex 287D/287D2 ss 

Texas Instruments 850/850XL/855... 

Texas Instruments 860/860XL/865....3. 

Toshiba P321/P351................:cccssseeees E 

Toshiba P1340/P1350/P1351. ce 

Toshiba P321SL/P341SL 

Tritel 

Univac 0789/079 

CARTRIDGE RIBBONS . 
(correctable / multi-strike) 

BrotherEM60/100/200 Corr. ............... 3.85 

Brother EM200 HR15/25/40 M/S....... 4.15 

CPT Rotary 8/9 M/S.............ccccccsesseeees 3.25 

158 Diablo Hytype II M/S as 

317 Diablo Xerox poly at la 

334B Epson DX 10/20/35 M/S... 

168 Facit 4560/8000 Corr.. Bate 

1960EM-IBM5218/5219 Displaywriter | 


LM 


306 
307 
227 


222 IBM 6240 M/S 

8120EM-IBM Quietwriter N/C.. 

740 IBM Wheelwriter Corr. 

730 IBM Wheelprinter M/S.... 

320 IBM Selectric Il H.Y. Corr. ae 
2020EM-NEC2000/3500/8800FlipM/S......... 

201 NEC 5500/7700 Spinwriter M/S........ 2.75 


"CALL US FOR VOLUME 
DISCOUNT PRICING” 


Price (ea.) 
3.85 
«6.05 
».-3.35 


No. 
303 
304 
334 
334B 
222 
223A 
219 
227 
251 


Description 

Nakajima Corr.... 
Nakajima M/S 

Olivetti ET 201/121 Corr... 
Olivetti ET 121/351 M/S... 4.85 
Qume I/Sprint 3/5 M/S.. 11.95 
Qume Ill Quick Load... eee 2.65 
Qume IV Sprint 7,8,9,10,11.12 M/S ..3.25 
Ricoh 1300/1600 M/S... 3.25 
Wang System5581/6541M/S Matrix ..3 25 


TWIN SPOOL RIBBONS - NYLON 


Burroughs 9245/9247 5M i 
CDC 100/200/300 .............eccccsccceseeeeee 5.25 
Centronics 100/300/500.. e 
Data 100/300/400 

Decision Data 6807/6811/6814 

Dec writer LA 30/36 

Dec writer LA 120/180... 

Facit 4540/4542 Black. 

IBM 3262/5262 


445 
453 
450 
453 
454 
455 
456 
480 
462 
465 
463 
464 
470 
471 
467 
955A 
470 
455 
456 
401 


IBM 5225/5250/5280..... 

Okidata 80, 82, 92, 93 

Okidata 84, 94 

Printronix 150/300/600....... 

Seiko Universal Black/Red Es 
Star Micronics Gemini 10/10X.......... 
Texas Instruments 800/810/815......... 
Texas Instruments Omni 820.. oesGs 
Wang 2221/5521) <...2:...:cccccconcessc:oa-cesers 3.45 


WIDE COMPUTER RIBBONS 


OOS5EP-BST 14x10 yd... eee cceceteeeeeeeee 8.75 
0106P-Burroughs 9246 15”x20 yds. .......... 
0156P-Control Data CDC 15".25 yds. 
0256P-Data Products 2230/2330 

15"x15 yds 
0276P-Data Products 2400 14'2"x15yds. .. 
0356P-Documation 1200 15"x20 yds 
0456P-Honeywell Pru1200 17.6"x22yds. ...20.85 
0106P-Hitachi 15”°x20 yds. 0... eee 17.55 
0556P-IBM 1403/3203/4245 14"x20 yds....14.95 
O0656P-IBM 3211/Documation 17"x20yds..17.85 
0756P-IBM 4248 w/Imposer Strip 

18%"x20 yds. .............0 .-. 20.95 
O956P-Univac 0770 15x55 yds.... + 39.65 
NA7EP-I Inivar 776 15%"«K20 vds5............... 17.65 


LASER PRINTER SUPPLIES 
92285A-Cannon/Hewlett Packard 
Laser Cartridge 
92295A-Cannon/Hewlett Packard 
Laser Jet Ut Cartridge. 
“Prices subject to change without notice. 





“$5.00 elt cg and handling charge on all orders under $50.00 


Over $50.00 actual freight is charged. 


See why corporations such as General Motors, Mobil Oil, AT&T, MCI, Eastman Kodak, the entire U.S. 
Postal Service and thousands more are now using National Computer Ri88QAS * brand products 
WE NOW CARRY CANNON/HEWLETT PACKARD LASER PRINTER SUPPLIES. 


Cart 
oft 
the 

Savings! 


Bortand Turbo Proiog Toolbox 
Borland Turbo PASCAL Tulor 
Borland Turbo BASIC Database Tibx . 
Borland Turbo BASIC Editar Toolbox 
Borland Turbo Assembier/Debugger 


“ 


Star NO-1§ 180/45cps : .$ 
Jal 35 Star NAi-10240cps 12 6K buff,NLQ tractor 356. 
ings Queet | Siar NR-1§ 240cps_ 12 GK buff, 132 cl, NLO 
Kings Quest It Star NB-1§ 300cps. 16K buff 132 cl NLQ. 
Star NB 2410 216cps 5K bult 24 wira LO . 


MS-DOS® BUSINESS 


SOFTWARE 
{MOST SOFTWARE AVAILASLE 
IN 5%" QR34" PLEASE SPECIFY ) 


Ability... st oet é 

Aokity Plus 

Borisnd Qualiro (1-2-3 Clone) 
Borland Reflex Workshop 

Borland Reflex The Database 
Borland Spnnt The Word Processor .. 
OAC Easy Accounting (all version 3). 
DAC Easy Secourning, lor 

DAC Easy Bonus Pac! 

DAC Easy Graph & Mata 

OAC Eeey Light " 

DAC Easy Psyrofl 

OAC Exsy Fayral Tutor” 

OAC Easy Wi 

dBsee lt. 


on Destlop Publisher 20 | 
Generic Cadd Dol Piot Level 

Generic Cadd Love! 3 

Generic Cadd 30 . 


Lotua 1.2.3°2601 

Lotus Symphony .. 

Managing tha Markel 

Microsoft Excel 

Microsolt Wold’Spe 
es i] 

MuitiMate Advantage I 

Multiplan 

Newsroom 

Newsroom Poweor 


Peschirea Complete System} "i, 
pis Firal Choice 
ofa Firal Puotaner 

is Protessional File wilh Roper 
ee Pralessional Wate . 

intshop . 

Printshop Companion 
Printshop Graphics Holiday Disk 
Printahop Oraptuca Library 81... 
Printahop Graphics pweaty #2 
Le th ee 


Ss 
Rightwriter ....... 
Twin Classic (Lotua fe 3 Elona) .: 
woes Publisher 2 


VP into (dBase ti Clore)...” 
VP Planner (Lotus 1-2-3 Clone)... 


WordStar 2000 Pius Release 
WordStar Pro Release 5 


MS-DOS 


LANGUAGES/UTILITIES 
AutoSkateh 

Boriand Eureka The Solver . 

Borland Sidekick... 

Borland Sidekick Pius . 

Borland Superkey 

Borland Turbo Besic. Eaitot TooInox wee 
Borland Turbo BASIC .......... +4. 
Borland Turbo ©... eee 
Bortand Turbo Lightning 
Boriand Turbo PASCAL with 6067/BCD 
Borlend Turbo PASCAL Grpncs Toolbox 
Borland Turbo Prolog ......... 


abassaasere 


Borland Turbo PASCAL Databese Tiox 
Borland Turbo PASCAL Editor Toolbox 
Bortand Turbo PASCAL Gameworks, 
Borland Turbo PASCAL NumMeth Tlox 
conn Word Wizard 

jn Gerv os, 
Copy 


u be Option Board ae 
Crosatatk Xvt . . 
Cruise Control... 
Ceotuxa Paintll . . 
Direct Access . .... 
Disk Optimizer ..- 
Fastback 514... 


BSSSZSSARF 


eaesekeuz 


Lap 

Maca Utililies. 

person C Compiler § 10.1. 
icrosott Macro Assembier 5 1 

Micros Quick BASIC Compiler... 

Microsoft “C* Quick Compiler 


Mirror It Grosstats C Clone ..... 
Norton Command ” 
Norton Uilites 45 Advenced 
PC Tools Deluxe 5 0 a 
Printmastac Plus 

Remote 2 

Sideways... 
SmartComm It30 

Wonder Plus by Bourbek« 

X Trea 

X Trea Pro 

BOOKS 


Take advantage of our votuma diaceunta and 
save abundie! Buy any 3 booka and earn sn 
addilienal 63 diacount Buy 4 and daduct 64 
Buy 5 and deduct $5, etc 


1-2-3 Command Lenguage . 

1-2-3 tor Business, 2nd Edition 

1-2-3 Mecro Library Handbook 

1-2-3 Tips, Tricka reps 2nd Edition 
Using 1-2-3, Speci = 

C Programmers Library... 

é Programming Guide a 

G Seit-Study Guide 

CAD & Desktop Publishing Expansion Guide 
BASE til Plus Handbook. 

BOS Programmer's pearance 

(QM BASIC Handbook ........- 
Managing Your Hard Dink .. 

S- DOS Users Guida 2nd Edition ... 
Running MS-DOS. . 
Turbo PASCAL for BASIC Programmers 
Turbo PASCAL Tips, Tricks and Trapa 
Using 1-2-3 with software... 
Using AutoCad . 

Using Dollars and Sense. ‘<a 
Using Managing Your pj 
Using Paraddx a 
Uning Quattro . 
UsngQ6a.. 
Uiiog Quick Gane 4) oe od 
Using Reflex _ 
Using Sprint 
‘Using Symphony. 2nd Edition .. 
Using Venlura Puofianer 
Using WordPertect 42 . 
Using WordPeriec! 5 
Using WordStas 

Perfect Tipa Tricks 6 Trepa 


Chuck Yanger 3 AFT 
Gesignseeurus 
Doilara and $enee 
F-15 Strika Eagle 


Pra uae 

ings Quest Iv 

LearringDQsS~. 

Leura Suil Lorry 

Managing Your Money - 

Msvis Beacon Teaches Typing. 

Malh Biasler Pius. 

Malh Rabbit... 

Mean 16, Ullimate Goll 

Micro Cookbook. 

Mucrosotl Flight Simulator... 
‘L Challenge =... 

Police Quest, wee 

Reader Rabbil . | * 

Stlant Sarvica 


Quest tt... 


‘onl 
Typing Tuer.’ 
Europe is Garmen San Diego? - 
USA is Carmen San Diego”. 
World is Carman San Diego 


MODEMS & RODENTS 

Everax Intarnal 300/1200 with sottwara 

Logimouse wilh software, Buaor Sonal 
Logimouse with Firat Publisher . : 

Microsofl Bus Mouse with software .....- 
Microsolt Soria! Mouse with software ... 

Willard & Ban Combo al erieaga sees 

Mach It! Joystick, each... 

doysvck eech 6. ee eee 

intarnal 300/1200 w/eottware . 

Mouse Pad. — 

Inlarnai 300/1200/2400. 

Ht-Res Logimouse with sottware. Bus. 

Hi-Ree Logimouse with 1st Publisher, 

Oaneric CADO EOA Paint, atc .... Paras 
Flighl Stick 50 


STANOBY POWER SUPPLIES 
Protacis ages! ofeckouls brownouls, over and 
under voltage EMI/RFI surges and spikoo 

250 Wat 

300 Wat! 

‘S00 Watt 


‘Shipped motor frewghi collect 


FLOPPY DRIVES 
‘360K $%" TEAC FOSSB 
720K Sie" TEAC FDSSF 
12MB $%" TEAC FDSSG. 
360K 3%" TEAC FO3S8 
720K 3%" TEAC FO35F 

1 44MB 3%" TEAC FOZ3SHF 


HARD DRIVES & 
TAPE BACKUPS 


{Al iuts come complete with Orve controller end cables} 


5MB Slarter Kil. .. e146 
21 4MB Seagata ST225 65ms tae stepper 

32 7MB Sengala ST238 65ms teet slepper 

42 SMB Seagate $T251 40ms tast stepper 

65 SMG Seagate ST277 40ms fasl 

Colorado Memory 40MB Tape int XT/AT. 

Dala Carri specity 20MBor40MB . 
Adapter Cable for axt tape replaces drive B 


MONITORS 

HiRes TTL 720x248 specity Green/Amber . 
FAiGB 14” Color 640x200 resolution... 
EGA 14° Color 640x380 resolution . 

VGA 14" Multi-Frequency 


PRINTERS & CABLES 
‘Star NX-1000 144cps NLO tractor 
Stor NX-1000 Rainbow Above w/color 
5 120cpa NLQ 5K buher, 132 col. Be 
Stor NX-2400 170/S7eps 7K bult 24 pin 


CIRCLE 252 ON READER SERVICE CARD 


ORDER TOLL FREE 


Slar NB-2415 Sama as above but 132 cof 

Molded 10 parallel cable wih thumbscrews 
Panasonic KX-P1080r 00 col/t44cps 

Panasonic KX-P10921, 80 col/240cps 

Panasonic KX P10611 80 col/192cp6 F 
Panasonic KX-P1124 80 col/182 cpa 24 pin 309 


ADD-ONs & ACCESSORIES 
2MB EMS memory brd tor XT. w/QK RAM 
2MB EMS memory brd for AT, w/OK RAM , 
Clone 4-drive foppy contralier with cable . 

XT 1/0 2-floppy clock/cal, 2-ser par/game .. o 
TTL Hercules Rope Sk wilh paratiel port 
coer rOrnce viper ete wiper port 


Yon ye 

Ail 8087 and 80287"a in stock Cat tor price! 

RS-232 motded cabla with thumbecrewe 10° . 

Cenironics/Centronics molded cable 10". 

Prinler Switch Box. 2-position, Centronics. . 

Pinte Switch Box, 4-position, Centronics: 
Switch Box, 2-posiion OB- 25. 

Pani Switch Box. 4-posiion.DB-25. 

Verpcat CPU stand (Add §9 tor wheels). . 

AST Rampage 2MB EEMS memory board Male 

AT with 512K . 

Microsoh Mach 20 Disk Plus” 

Microsoft Mach 20 Turbo Board . 

Micragoh Mach 20 Memory Piva Board 

The Completa Fax Board 

The Complela Answering Machina Board 

The Completa Hand Scanner 


atti 


SBER808 Laand P 


BUY PROMS BIGHT, NOW 

la 30 lai it can not be listed 

ase call us it youdonol ese whet you 

want Chances we eve II or can get it right 

: aa ay lime Jag in magazine adver- 
subject lo change without notice 

Gunesicectarerioncomllendeqonl We ara only 

human 80 we decline responsiofily tor typograph- 

ical errore Wa welcome your 

personal checka We use TeleCheck 

these TeleCheck regulations The check must be 

Graven ona US benk and bepsyablain US Dollars 

Your check must be benk printed and ponte your 


phone number Tha sgnatura mual exact 
mstch the nema printed on thacheck If your chec! 
does noi meet Ihese requirements, ellow three 
weeks check clearanca tima Wa also accepl Amer. 
ican Express, MasterCard. Visa, Cashier's Checks. 
electronic tunde transter, and we ship COD CQ0's 
and motor treigh! ahipmenta may require 4 deposit 
Some special llama may requira & deposit All 
COD's requira cash on delivery Company and/or 
personal checks can NOT be accepted in payment 
of COD shipmenl Your credil card ia not charged 
until we ship your order Ground shippi 

Inctuded on all orders over $100 Adi shoe 


Qur Invent 
completely 


oy ey pte welll ‘ee be shipped the next day If ra teon 


hand Your order leave betore we go home The 
responsibility of suite bility ofsoftware rests with the. 
purchaser Ous to the nature of the business and 
roduct, thare ara NO ON SOFTWARE 
se do not bey software trom va it 
work for you BOFTW 


sure it we 

RETURNABLE. Software suppor 

manufacturar We will PROVIDE. PLAY 

ONLY it your disk is detective, tt you Reuyce ve wilhin 
30 days aher dolivery of your merchandise Presse 
call us tor help and instructions should you have a 
problam 


GOOD AS GOLD WARRANTY 
wanl you lo be happy with your purchase All 

jams we offer carry Ihe manufacturers werranty, 
and any problam you mighl have in eervica will be 
andied by his service organizalron Please call us 
should you have sny dihiculty in obtaining service 
Your e¢tistaction is our goal and wa back I 
30 day money-beck guaraniee (except so! 
‘Wa will bs happy lo mail you acopy ot the completa 
warranty dataiis on request 


are not 
re miney 


FREE SHIPPING!* 


For orders over $100 


1-800-527-0347... 


Fri $-?, Sat 10-3 


NONTEZUNA 


“Serving You Since 1980 


2544 W. Commerce St. 
P.O. Box 224767 
Delles, Texes 75222-4767 M 


Telephone: 214-631-7900 bs eo 
Facsimile 214-634-8303 


¢1962 by Montezuma Micra Ali rights reserved 
Prone ang specications subyct 12 change without nonce 


ee E..... 





Fetington Computer Products gives you the 
best prices on IBMPCs. . .and Compag too! 


IBM PERSONAL SYSTEM Il 
Model 30, 20 MB, w/Monitor... 
Model 50Z, 30 MB, w/Monitor .... 
Model 60, w/44 MB and Monitor ... 
Model 60, w/70 MB and Monitor ... 


COMPAQ 286 


DESKTOP — (12 MHZ) 
1 Drive 640K, 40 MB, 
Mono Monitor 


COMPAQ PORTABLES 
386 Model 40 ... .. 85649 
386 Model 100.... .. $6995 
.. $3975 
.. $4499 
.. $3599 
. 84975 


$1899 
$2999 
$3495 
. $3895 
$4395 
$5749 
. $4595 


Model 70, w/60 MB and Monitor 
Model 70, w/121 MB and Monitor ...... 
Model 80, w/44 MB and Monitor ....... 


Model 80, w/70 MB end Monitor 
w/Color Monitor add $250 


IBM XT & AT .... Calf for Custom Configurations 


Portable Ill 20 MB .. 
w/40MB...... 3 


AST PREMIUM 


286 386 





10 MHZ, 512K, 1 floppy. 40 MB, 
serial and parallel ports, mono 


monitor. $2049 


MULTIFUNCTION 
BOARDS 


DOFI w/384K 

AST 6 Pack w/384K 

AST Rempage AT w/512K 

AST Hot Shot 

Orchid Tiny Turbo 

Orchid Twin Turbo 

Intel Above Boerd 286 

irma Board 

AST 5251-11 

AST 5251-11 Pius Enhenced ... $589 


CHIPS 


64K Ram Chips 
256K Chips 
Compaq 386 1 MB 
Compaq 386 4 MB 


80287-6MHZ 
80287-8MHZ 
80287-10MHZ 


80387-20 .. 


DRIVES & TAPES 


SEAGATE HARD DISKS 
20 MB for XT (ST225). $269 
30 MB for XT (ST238). $289 
40 MB for AT (ST251). $349 
40 MB for AT (ST251-1)$419 
80 MB for AT 


Ext. 5%” for PSH .. $219 
Ext. 1.2 for PSII ... $219 
Toshiba 314" 720K . $99 
Toshiba 34," 1.44. $105 
20 MB Tape 
40 MB Tepe 


IOMEGA 
Bernoulli Box i151," 20 MB Int. w/cerd 
Dual 20 Ext. w/card 
Bernoulli Plus 


Hard Card 20 MB.. $529 


US 
Herd Card 40 MB.. $649 


20 MHZ, 1 MG, 1.2 floppy, 40 MB, 
mono monitor. 
$3299 


SOFTWARE 


D Bese Ill Plus... oe 


Framework 

IBM Displaywrite IV.... 
Logitech Mouse 

Lotus 123 

Managing Your Money 
Microsoft Mouse 
Microsoft Word 

Mouse Systems Mouse 
Multimate Adv II 

R Base for DOS 
Symphony 

Ventura Desktop Publ 
Word Perfect 5.0............... $219 


MODEMS & FAXES 


Heyes 1200/2400 $289/$419 
Everex 1200/2400 $79/$149 
Everex 2400 External 

US Robotics 2400 Int 

Sharp FO-300 Fax 

Sharp FO-420 Fex 


VIDEO BOARDS 


ATI EGA Wonder 480 .. 


ATI VIP VGA 
Compaq VGA 


Everex VGA 


Hercules Grephics Plus .. 


NEC MVA 1024 
Orchid VGA 


Peradise Autoswitch 480 . $179 


Peradise VGA 


Paradise Professional .... 


Vege VRAM VGA... 
Vege VGA 


.. $259 


Everex EGA Autoswitch.. $159 





. $269 
$449 


$239 
$179 
$799 
$289 


. $269 
$469 
.. $499 





COMPAQ 386 
Model 386S w/40 MB (16 MHZ) $3695 
Model 386E MB (20 MHZ) 
Model 386E w/40 MB (20 MHZ) $4695 
Model 386E w/110 MB (20 MHZ)$5695 
Model w/110 MB-25 MHZ 
Model w/300 MB-25 MHZ... .$9099 


COMPAQ DESK PRO 


1 Drive, 640K, 20 MB 
Green or Amber Monitor.......$1695 


PRINTERS 


EPSDN 
LX 800 .... $179 LQS500.... 
OFX 5000. $1349 LQ 8S50.... 
FX 850 .... $339 LQ 1050... 
Fx 1050 ... $439 LQ950.... 
EX 800 .... $399 LQ 2550... 


OKIDATA 
$339 ML 321.... 
$469 ML391.... 
393... .$999 


TOSHIBA 
321 S/L / 341 S/L 


$299 
$519 
$719 
$579 
$909 


ML 320.... 
ML 390.... 


$469 
$639 


$459/$589 


P5200 
P2200 


$539 P5300 
$349 POXL 


IBM 
Quietwriter Ill, 
Proprinter il 
Proprinter X24 
Proprinter XL Ili 
Proprinter XL24 


HEWLETT-PACKARD 
Laserjet I! 
Laserjet WD 
1 MG Upgrede 
2 MG Upgrade 
4 MG Upgrede 
25 in 1 Font 


MONITORS 


Multisyne 
Multisync Plus 
Multisyne XL, 19" 


MITSUBISHI 


PRINCETON 
HX12E ... $449 Ultresync $499 
SAMSUNG 
Color/EGA 
Multisyne 





America’s choice and F)rlington Computer 
Products choice is EPSON” 


it’s not hard to 
understand why. Care in 
design, engineering and 
manufacturing have made 
Epson an Industry leader 
and the Industry 
standard. And to back 
thelr reputation, 2a one 
year warranty stands 
behind every Epson 
product. 


Arlington Computer 
Products Is an authorized 
Epson® dealer. Please 
call for immediate 
delivery at very 
competitive prices. 


Epson LQ-500 


* Epson's 24-pin, dot-matrix technology creates 
true letter quality characters and high-resolution 


graphics 


* Prints 180 characters per second (CPS) in draft 


mode, 60 CPS in letter quality (12 CPI) 


+ Automatic single sheet loading, standard pull 


tractor and friction feed for versatile paper 
handling 


* Exclusive Selec Type front contro! panel offers 
quick, easy selection of popular typestyles, fonts 


and pitch 


* Two resident, letter quality fonts — Roman and 


Sans Senf 


* New “shadow” and “outline” print modes for use 


with desktop publishing applications 


Epson LQ-2550 

* 24-Pin technology creates supenor Letter 
Quality characters and high-resolution 
graphics up to 360 dpi. 


Aldiington 


Computer 


Epson FX-850 
*Narrow-carnage 9-pin, dot-matnx pnnter 


* SmartPark™ a unique Epson paper-handling 
innovation, Jets you switch from fanfold to single 
sheets or envelopes without removing hardware 
or paper 

‘With a standard push feed tractor and single 
sheet friction feed, the FX-850 can handle virtu- 
ally any type of paper as well as envelopes. 

‘Exclusive SetecType front contiol panei puts 
popular printer features and SmartPark 
Operations at your La aes 

* The FX-850 prints 264 characters per second 
(CPS) in high-speed draft mode (12 CPI), 54 
CPS in Near Letter Quality mode (12 CPI). 





Epson LQ-850 

® Epson's 24-pin, dot-matrix technology creates 
true letter quality characters 

* Epson's SmartPark ~ 

© Exclusive SelecType front control panel offers 
quick, easy selection of popular typestyles, fonts 
and pitch 

© 264 Characters per second in the high-speed 
draft mode delivers outstanding productivity 

* 88 Characters per second in Letter Quality 
mode for enhanced, high-resolution characters 

e In draft mode or Letter Quality mode, the LQ-850 
funs at a surprisingly quiet 55 dB noise level 





* 7-Color printing capability is standard. 

* Epson's SmartPark” 

* Exclusive LCD Seteclype front control panel 
for easy selection of pre-sets, fonts and printer 
functions. 

* 133 Characters per second print speed in 
Letter Quality mode (12 Crh 

© 400 Characters per second print speed in draft 
mode (12 CPI). 

* Epson LO ESC/P™ assures software 
compatibility 





Epson FX-1050 


*Wide-camiage 9-pin, dot-matrix printer 
*SmartPark, * a unique Epson paper-handling 
innovation, lets you switch from fanfold to single 
sheets or envelopes without removing hardware 
or paper 
«With a standard push feed tractor and single 
sheet fnction feed, the FX-1050 can handle 
virtually any type of paper as weil as envelopes. 
“Exclusive SelecType front contro! pane! puts 
popular printer features and SmartPark 
operations at your fingertips 
* The FX-1050 prints 264 characters per second 
(CPS) in high-speed draft mode (12 CPI): 54 
CPS in Near Letter Quality mode (12 CPI). 


Epson LQ-1050 

* Epson's 24-pin, dot-matrix technology creates 
true letter quality characters 

* Epson's SmartPark ~ 

© 264 Characters per second in the high-speed 
draft mode delivers outstanding productivity 

* 88 Characters per second in Letter Quality 
mode for enhanced, high-resolution characters 

© In draft mode or letter quality mode, the LO-1050 
Tuns at a surprisingly quiet 55 dB noise level 

© Exclusive SelecType front contro! panel offers 
quick, easy selection of popular typestyles, fonts 
and pitch 








EPSON 


WHEN YOU'VE GOT AN EPSON, 
YOU'VE GOTA LOT OF COMPANY.” “6 





CIRCLE 336 ON READER SERVICE CARD 
Epson is a registered trademark of Seiko 


800-548-5105 


In Minois 1-312-228-6333 





Fax: 312-228-0516 


Visa, MasterCard, Discover 








HOURS: and Amencan Express 
7 AM to 7 PM Monday-Friday Accepted. 
8 AM to 2 PM Saturday — 
Call on Sunday = 
IBM-NOVELL COMPAQ IBM PSi2 TOSHIBA 1% Consultant 
Network Support Laptop SLT 266 Model 80 3200/40 and Reseller 
po! 20/40 Mb 
$85/Hour $3800/$4200 $5000 Peet Accra! PSG 
1-800-634-8215 $3500 ($52,485 paid in 1988) 
IBM PS/2 VGAICAD MONITORS TERMINALS KX 1892 180/38 cps $379 
1 25—Color e COMPAQ VGA Color $620 WYSE 50 Amber or Green $370 KX 1595 240/51 cps $445 
0 Mb Dise : CSA 1016 $1779 | WYSE 60 Amber or Green $295 KX 1524 240/80 cps $540 
Model 30—20 Mb Disk $1585 HITACHt 4119 $2260 WYSE 85 $304 KX 3131 17 eps LO $290 
Model 50—20 Mb Disk $2390 IBM PS/2 8513 $515 SOFTWARE KX 3151 22 cps LO $461 
Model 50—30 Mb Disk $2700 ot 
Model 50—B0 Mb Disk gai20 | (BM Psi2 8514 $1075 | Aldus Pagemaker sso | NEC 
Naaeleomaalne tee S200 | MITSUBISHI 6905/6922 $2390/1934 | Auto cad 100 $2200 P2200 170/55 24 Wire $339 
Model 70—60 Mb Disk $3800 NEC MultiSync XL $2070 welt DOS 3.31 $89 8850 55 cps $1125 
Model 70—120 Mb Osk $5300] NEC MuitSync Plus $879 sats a ne 
Model 80—44 Mb Oisk $4250 NEC MulSyne 2 $575 DisplayWrite vi. $290 nto ae 
Mode! 80—70 Mb Disk $4800 | ZENITH 1490 $619 | IBM 00S 3 3/4 01 $90/110 es 
Model 80—115 Mb Qisk $5900 1M 95/2 Standard 10 $235 POXL 400/140 cps $1025 
ModelaneaiaiMbiGee 3200 NETWORK 55 iene 0 Color Option $118 
COMPAQ NOVELL Lows 12-302 01 Swim" — $2sar209 18M 
286 Mod 1/640 K $1670 SANTA CLARA Diskless Workstation $631 J LOUS Symohony — Guckwnter sa 
oe iy tl $2150 WESTERN OIGITAL 3 Node LAN kit Norion Advriced Uifities “S75 eee sue 
ry- level t Kit, sets Spare 
eae ete NOVELL 286 Software wikeycard $1500 muta Publishing $290 Croat sealist volt 
386S Deskpro Mod 1 $2660 NOVELL 286 Software V 212 $1939 Word Pertect $0 $228 Toshiba 
386S Deskpro 20Mb/40Mb  $3150/3640 NOVELL SFT Netware Level! $2120 LASER PRINTERS 321 S/L 216/72 cps $499 
386/25 110Mb/300Mb $6800/8900 NOVELL SFT Netware HP OeskJet $675 341 S/L 216/72 cps $630 
Portable ll Model 4 $2500 Level tl V2 1 $2740 | up Laserdet Wo $1675/2999 SSUEMCE STB $1000 
Be a i be a ae Nondedicated Netware Software 286 HP ScanJet $1075 COMMUNICATION/ 
on an wiKeycard $1470 NEC C890 $3244 EMULATION 
Po 2 INTERFACE CAROS PANASONIC KX4450 $1590 
ortabte 386 Model 100 __ $6800 TOSHIBA PageLaser $2499 | BM Psi 50-80 5250 Emutanon $675 
1200 ARCNET PCINOLANBoard PS2 $520 PRINTERS IBM PS/2 50-80 5250 Emulation $675 
a TOSHIBA LAPTOPS ee po Pet 19 LANGoard ot eM Pc XAT S250 Emulation He 
iJ loard Epson x Mulation 
T1200F8 scat ETHERNET thlerface Connector $325 FX 850 260/84 cps $345° IBM PG XT/AT 3270 Emulation $450 
re ia | fenerradwcwiay sm | ioe Ea | RARGTUA ret inin 
13100/20e $2800 SEI oa are aa = $284 LO 850 284/88 cps $510° | Us ROBOTES 1200 Int $100 
73200 $3500 ERN QIGITAL LO 1050 264/88 cps $745 U5 ROBOTICS 2400 int $159 
15100 _ $4600 Ethemet Cards $260 to 950 SCall, HAYES 12008 Int/SCtt $243/282 
Lees tis seek ACCESSORIES 10 2550 $920" | HAYES 1200 Ext $277 
‘ZENITH LaPTops ARCNET Passive Hub $80 OFX 5000 51399 HAYES 2400 Ext $419 
286/20 Super Sport $3300 Okidata HAYES 24008 w/SCIl Int $418 
385/40 Teh $5600 tage C alae Cee EVEREX 1200 w/SW $75 
PACKARD-BELL Ethernet Terminators $38 ao ber ae EVEREX 2400 Invext $137/195 
386 System $2600 Novell trained and authorized 393 VENTEL 1200/1200+ $190/228 
286 System $1200 sort. " : $980 VENTEL 2400/2400 Ext $290/380 
8088 System $795 ‘anasonic 
PCIGRIVES el  . = maienll ce MULTIFUNCTION CARDS 
SEAGATE 20 Mb Ki1 $259 ae uals KX 1191t SCail EVEREX MagicCard OK $100 
SEAGATE 30 Mb Kit $295 wk Expander $425 Kx to9 1240/48 cps $320 AST 6 Pack w/384K $Calt 
SEAGATE 40 Mb Kil XT $366 PC Lan Program $150 AX $124 192748 cp $319 AST Advantage/2 for PS/2 SCall 
ieee Bs cupid sare SS ES 
Ib 1 f 2 Ty lemory 
TOSHIBA 1 44 Mb Floppy $125 “We Will Beat Any Price”... Dick COMPAQ 1Mb Memory 3865 $635 
PROCOM Ext 5 25° tor PS/2 $290 
COMPAQ 1 44 1/3 HT $195 VIDEO BOARDS 
so eas a 
MINISCRIBE 20 Mb Hard Card $379 i 1 
PLUS 20 Mb/40 Mb Hard Gard $535/647 In Ittinots Call - GENOA Super Hi Res 800X600 $175 
PROCOM 30 Mb/40 Mb $429/519 Ps GENOA Super VGA $310 
PROCOM 45 Mb for PS/2 $795 d PARAOISE Auto Switch-480 $195 
MAYNARD 20 Mb $Call ooo we 
i lonobrapmcs 
cormeemnme eerie SALES AND QUOTES (Outside Illinois). 1-600-634-8215 VEGA Oona $243 
SHARP FO420/FO500 $1301 1400 SHIPPING AND TECHNICAL SERVICE: 1-312-654-4170 Mecewcs S275 
TAPE QUOTE-A-FAX: 1-312-325-4969 7. CHIPS 
IBM 6187 for PS/2 $1350 ec pe 
IRWIN 40 Mb Inv/Ext $465 ‘Orporate and volume purchases — Prices reflect 3% cash discount. 8087-1/2/3 $220/149/109 
MAYNARO 60 Mb XT/AT Int/Ext $675/881 invited. Call Dick. All 80287-6/8/10/A $167/220/259/355 
MAYNARO 60 Mb for PS/2 $899 « Lease avaliable. * Allow 10 days for personal 80387. 16/20/25/5X $450/530/695/405 
MOUNTAIN 60 Mb $1199 checks to clear ce 
MONOCHROME MONITORS * 24 hour burn In on all CPUs. (SBE AIAG 
AMOEK 210/410 879/145 —_® Stock orders placed by 3:00 cor * Ye transfer accepted tetoles io eeery Re 
CEA oH shipped same day. * Minimum $500 shipping/ Printer Cable 61/10" $20/25 
(BM PS/2 8503 $200 © 100% financing avallable. handling charge 6 Oullet Surge $25 
PACKARO BELL Amber/Green “es F pe i sad ty ibis CANE SEL LOGITECH HiRes ae $95 
pi GOLORIEGA MONITORS : charge LOGITEGH PS/2 $69 
K C600/ 14 LOGITECH C7 Seral $69 
IBM PS/2 8512 $435 ¢ Prices subject to avaitability and * Prepay and take 1% discount LOGITECH Bus $74 
ea a Soo change without notice © Educational PO's welcome Rea ieuse ne 
ZENITH 1390 $405 ° System prices IBM Mouse $75 
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+ Intel 8088-1Switchable from 4.77 
to 10MHZ * 512K RAM Expand- 
able to 640K + Dual Floppy Con- 
troller « 150 Watt Power Sup- 
ply * Mono/Color Video Graph- 
ics Board * 12" Monochrome 
Monitor + 1 Serial/1Parallel/1 
Game Ports & Clock « 101 
“AT” Style Key Keyboard « 
FREE 1 Year Warranty. 


6 2 2) enitedin | bot 1 Gakecs 
RRS AY 





Color Systems With Mitsubishi Monitors 


CGA Color System .... 
EGA Color System 
CGA w/20MB 


.. $869. 








ALDUS Pagemaker 3.0 $518. AST Premium 286 Model 80 CALL 

ASHTON TATE dBase IV 465. APPLE Maciniosh Plus, SE. MAC Il CALL 

ASHTON TATE Multimate Adv. li... 269. | COMPAO Deskpro 286'40MB CALL 

BLOCK DEVELOPMENT Form Tool. 57. | COMPAO Deskpro 386'60MB CALL 

BORLAND Paradox 20 .. ...... 449. IBM PS/2 Model 30-21 CALL 

BORLAND Quattro ........... 139. IBM PS/2 Mode! 50-21 i CALL 

BORLAND SideKick Plus . 135. NEC HD. 640K, 2MB. backlil CALL 

CENTRAL POINT PC Tools Deluxe. 40. 

CHIPSOFT PRO 1040 . CALL 

CHIPSOFT Personal 1040 CALL 

DAC SFT. DAC Easy Acct. 3.0 pots 

LOTUS Lotus 1-2-3. as, NEC MULTISYNC II 

MERIDIAN Cardon Copy Plus 109. = 

MICROSOFT Excel 2.0... 309. JC-1402 

MICROSOFT Windows 386 130. 

MICROSOFT Word 4.0 . 29. $ 5 79 

MICROSOFT Works 97. 

PEACHTREE Accounling I! 158. - 

= 

PETER NORTON Utilities. Adv 75. 

PFS Professional Wrile 113. Brean aio sheet 135. 

PFS Firs| Publisher 74. see es 

p peaael io ste de: > MITSIBUSHI Diamond Scan 489. 

an Neeee aad tas, MITSIBUSHI 1410 EGA 345. 

WORDPERFECT Wordpertect 5.0. 216. Nae re CGA 249. 

XEROX Ventura Publisher 459. PHRIGEION Utero ss 16 tl 
PRINCETON Uitrasync 12 525. 


THE™ 12° Amber Monochrome .. . 


AST Advantage Premium 512K $427. 
INTEL Above board 286 w/512K 374. 
ORCHID Tiny Turbo 286 .. 259. 
ORCHID Twin Turbol2 .. 359. 








THE™ Multi YO P/S/G/CLK/CAL, XT 55. 
THE™ Mono Color Card . 65. 
THE™ VGA/EGA Card 209. 
THE™ AT Mull) VO P/S/G 65. 

THE™ Super EGA 640 160. HERCULES Graphics Card Plu: $185. 

THE™ Color Card or Mono 65. 

A.T.1. EGA Wonder 800 x 560 222. 

ORCHID Designer VGA ..... 319. 

‘ " PARADISE Auto Switch 480 178. 

TOSH | BA f 3 PARADISE VGA Plus Card 275. 

| i j VIDEO 7 Vega Deluxe 640 x 480 219. 

T-1200HB —=— VIEDO 7 VGA 275. 

LAPTOP 


$9350 Er 











—C NETWORK 


*Join America's Fastest Growing Computer 
Warehouse Club For As Little As $10 


COMPAQ Portable Ilt MOL 40... CALL. 
TOSHIBA T-1000 Laplop w/512K 779. CANON 8........ . 850. 
TOSHIBA T-1200H . 2275. ; é . 
LS erore! Monday-Friday 8:30 AM-6:00 PM Saturday 10:00 AM-4:00 PM [nwaerenedtiaes Bi 
TOSHIBA 7-3100/20 2975. * Tech Support 1-312-205-1410 + Major Credit Cards Accepted SHARP FO-300 1221. 
TOSHIBA T-3200 3675. SHARP FO-420 1325. 
TOSHIBA T-5100 40MB 4695. « Customer Service Lao eat 510 - Aii Prices Subject To Change SHARP FO-220 1010. 
SANYO Portable Ill . 900. - All Prices Reflect 3% Cash Discount a" ttyesie]=) = FAX PAPER (pack of 6) 25. 


1-800-621-S-A-V-E 















* 12MHz Switchable Speed « 512K 
RAM Expandable to 1024K + 
1.2MB Mitsubishi Disk Drive « FDC/ 
HDC Dua! Controller + 40MB 
Seagate (ST251-1) Hard Drive « 1 
Serial/1Parallel/Clock & Game Port 
* Color/Mono Graphics Card + 
101 “AT” Key Keyboard +» 200 
Watt Power Supply + 12” 
Monochrome Monitor > FREE 

1 Year Warranty 


Color Systems With Mitsubishi Monitors 
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CGA Color System .. . $1779. 
EGA Color System $2099 
VGA Color System $2229 








PANASONIC 
poner tat 
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HAYES Smartmodem 1200 $285. 
HAYES Smartmodem 2400 424, 1180 
THE™ 1200 Ext. Baud Modem 95. «1124 
THE™ 1200 Int Baud Modem 69. 1524 
THE™ 2400 Ex! Baud modem 129, 1592 
THE™ 9600 Int. Baud Modem 369. 1595. 
THE™ 9600 Ext Baud Modem 469. 
U.S. ROBOTICS HST 9600 630. EPSON 
P _ ———— 
LQ 25500.202 70 
wid eS 
HOUSTON INSTR. DMP 41 CALL $950 amet) 
HOUSTON INSTR. DMP 42 CALL - 
HOUSTON INSTR. DMP 51 CALL 
HOUSTON INSTR. DMP 52 MP CALL 
HEWLETT PACKARD Scanjet 1003. 
PANASONIC FX-AS506 Scanner 1199. 
JOLINE PLOTTERS .. ww. CALL 
SUMMAGRAPHICS (12x CALL 


































CMS 360K Ext. PS/2 Floppy $195. 

IOMEGA Bernoulli Il 20MB Int 770. 

IRWIN 64MB Ini. tape tor IBM PS/2 475. 

IRWIN 145 40MB Internal Tape 460. 

MINISCRIBE 3650 40MB Kil 377. 

MINISCRIBE 3675 60MB HD kit 420. 

MINISCRIBE 6128 Full Ht. . 668. 

MITSUBISHI 360K 1/2 Hi. Drive 76. 

MITSUBISHI 1MB 325° FD ...... 86. OKIDATA 
MITSUBISHI 1.2 MB Floppy 1/2 HI 96. ML 320 
PLUS + Hardcard 20 : 529. ML 321 

PLUS + Hardcard 40 649. ML 390 
SEAGATE ST-225 20MB Kil 269. ML 391 
SEAGATE ST-251-1 42MB HD 431. ML 393 .. 
SEAGATE ST-4096 80MB Full Ht 585. ML 393 Color 
SYSGEN Bnage File 35° Ext Drive 222. 





HEWLETT PACKARD 

Scanjet Package seri 
Deskjet 
Laserjet Il 
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FREE SOFTWARE: TakeTwo, the backup utility PC MAGAZINE named 
Editors Choice in 1986 & 1987, & PC KWIK disk cacheing from Multisoft. 


MODEL LPC 30/40 LPC 49/28 
DRIVE ST138R ST157R 
SIZE/PERFORMANCE 32MB 40ms 49MB 28ms* 


8 BIT PC/XT TYPE 
16 BIT PC/AT TYPE 


| Seagate PC/XT Disk 


© Pretested & formatted 

¢ Western Digital short slot controller 

© 30 Page installation guide & reference manual 3OMB KIT $299 

© Cables, mounting screws, full & half-height face © Seagate ST238 - 32.7MB/65ms./Half-Height/14.8 waits 


plates 40MB KIT $459 
° TakeTwo backup software, PC MAGAZINE : ° Seagate ST251 - 42.8MB/Half-Height/11 watts 
Editors Choice 


’ ° Ba a : 6 
° PC-KWIK cache software by Multisoft reformatted into a pair of 21MB/28ms. partitions 


e 1 Year Warranty, 30 Day Money Back Guarantee 65MB KIT $499 
© Optional: 150 watt, UL/FCC approved power © Seagate ST277R - 65.5MB/Half-Height/11 watts 
supply for IBM PC's, $69 TANDY 1000 kits add $20 © Preformatted into a pair of 32MB/28ms. partitions 


LepreFAX Modems J) — AT Disks 


* Sends/Receives from any Group 3 Fax gare 
© Sends ASCII or word processing files ~ ae 
P -- ..  ® Prints on standard dot-matrix or laser * SpeedStor or OnTrack large drive € 
‘ printers ® Formatted, Partitioned & Tested 
~ © Easy to use Pop-up Menus Sze Model —=«s Speed’ Farmall Cachcty sree 
: © Automated sending during low phone rate wae ae 
Re FA periods HH ST251 40ms MFM 48MB $359 


© Portable extemal plugs into PC/XT/AT serial L HH ST251-1 30ms MFM 42MB $449 
External Internal port, $359 
$359 4800 $289 * PC Magazine Editor's Choice 1 HH ST277R 40ms ALL 65MB $439 


9600 $559 © InfoWorld Product of the Year FH ST4096 28ms MFM 80MB $599 


— 286"" Com; puter 


PERFORMANCE RATINGS UA Ce 
; vi | i fh i ie NL " mm 
NORTON Ce Giga ‘ahh 


M 1 Ver4.0 MIPS PowerMet 
SME _ — 733AA Lakefield Rd., Dept. P, 
IBM Model 50Z 11.2 i Westlake Village, CA 91361 
Compaq 386-16 15.6 H 
Shamrock 286-12/0 15.3 ! : To order, or get 
Shamrock 286-12/1 11.8 : our free catalog, call TOLL FREE 
J ee 


\) { \ 800-722-AT-XT 
. Lee California 
-80286-12Mhz 1 wail stale (0 optional) Complete Systems with Serial/Parallel Ports: 805-373-7847 


Gaovaneren meee Merges Cr 8 ent $1049 Fax 
eee peak Supply, gaat BIOS VGA Card & Monochrome Monitor $1295 805-379-9345 


-Serial/Printer ports, Clock/Calendar EGA Card & EGA Monitor $1469 * No extra for Visa/Master/Discover (AMEX add 3%). 


-Choice of 1.2 or 1.44MB floppy drive Orchid VGA Card & Muitiscan Monitor $1595 ey) ae 
Wesiem Digilal 1:1 inlerleave Disk coniroller Orchid Designer VGA Card & Prices include UPS surface shipping. 
-LepreKeys Enhanced keyboard with tactile ‘ 4 $1895 
switches & built-in calculator NEC Multisync Hl Monitor 

-RAM standard expandable to 1MB, nee a 
1 year warranty - 30 day money back guarantee. CIRCLE 184 ON READER SERVICE CARD 2 a tale needed. $s accepted. 


= - : 
ma een 
’ ‘ 


¢ Federal Express shipping just $1.50 per pound. 
e 30 Day money back guarantee. 





ORDER LINE: 


1-800-441-FAST 


Panasonic KX-P1124 
24 Pin 
Printer 


ICRO 


TOSHIBA 
T1000 
List 5495 


The most popular word 749 


rocessor is now even | The Toshiba 
tter than ever! Ver- | T1000 is the SS 
sion 5.0 adds multiple | perfect second 
font support, graphics | PC! It comes with 512K 
integration, page preview and | of ram, a 720K floppy drive, a 

much more. WordPerfect 5.0, still retains its | supertwist LCD screen and MS-DOS in rom! 
feel and ease of use that made it #1. Combine | All this in a battery-powered 7 pound package. 
this with the best support in the industry and you | A 768K ram card is just 5269 and can be set as 
can't lose. base, expanded, or a non-volitile ram disk. 


Panasonic's new 

24 pin dot matrix 

printer ie ‘ou more features 

per dollar! It comes with paper parking and 
three paper paths for easy handling. The EZ-set 
operator panel lets you choose from five fonts, 
six pitches, perf cut and more. Its 11.7" carraige 
is perfect for envelopes or single sheets in land- 
scape mode. All this and a two year warranty. 


MONITORS 
LIST 


PRINTERS 

ALPS Lis 

Allegro 24 499 
Citizen 

120D 

180D 

MSP40 

Tribute 124 


150P 


182 Plus 
320 
390 
393 
Panasonic 
KXP1080i-2 
KXP1091i-2 
KXP1124 
KXP1595 
KXP1524 
KXP4450 


dBXL Diamond 
Foxbase Plus 
Paradox 
Quartz 
RapidFile 
Rbase for DOS 
Reflex 

Q&A 


Byline 
GEM Desktop Pub. 299 
Pagemaker 3.0 795 
PFS-.First Publisher 129 
Publisher's Paintbrush 285 
Ventura 2.0 895 
Financial 
he Integr. Acct. 249 
} 


Computer Associates 

DAC 3.0 99 
DAC Payroll 3.0 99 
Dollars & Sense 179 
Managing Your Money 199 
Peachtree Complete Il 199 
Turbo Tax 1040 75 


BOARDS 
rst 


lot Shot 286 645 
Six Pak Plus 64K 210 
DTK 


286 10mhz M/B 499 

XT 1.2mb FDC 79 
Everex 

1200B IntModem 149 

2400B Int Modem 249 
Genoa 

Super EGA Hi-Res+ 399 

Super VGA #5100 445 

VGA Hi-Res #5200 645 
Hercules 

Graphic Card + 299 
Intel 

8087-2 ‘ 250 

80287-10 80 

Above Board Plus 
Orchid 

ProDesigner 

Tiny Turbo 286 . 445 

Twin Turbo 12mhz 
Paradise 

Autoswitch 480 

VGA Plus 

VGA Plus 16 

VGA Professional 
Practical Peripherels 

12008 Int Modem 

2400B Int Modem 
Prometheus 

Promodem 2400B 

Promodem 2400G 


Deluxe Paint li 
First Graphics 
Freelance Plus 
GEM Arline 
GEM Draw Plus 


Desktop Publishing 
295 


Generic Cadd Level 3 200 
495 


Graph Plus 


Harvard Graphics 495 


Perspective Jr. 


Integrated 
First Choice 159 
Works 149 
Windows 286 99 
Windows 386 195 
Mice 


Logitech C7 SeriavBus 119 
Logitech HiRes Bus 150 
Microsoft Serial/Bus 150 
Microsoft W/ Windows 200 
OmniMouse 89 
PC Mouse II Serial/Bus 149 


Power Protection 


Curtis Ruby Pius 115 
Datasheild 85 90 
Datasheild 100 99 


T Magnavox 


The Complete PC LIST 
Answering Machine 349 
Fax 399 
Hand Scanner 249 

USRobotics 
1200 Baud Internal 149 
1200 Baud Extemal 179 
2400 Baud Internal 249 
2400 Baud External 279 

Video 7 
Fast Write VGA 549 
Vega Deluxe 379 
Vega VGA 499 
V-RAM VGA 899 


LAPTOPS 
Megehertz Modems 
2400B Toshiba 299 
2400B NEC, Epson 
Mitsubishi or Zenith 399 
Mitsubishi 
MP-286L Dual 3195 
ee 20mb 4595 


Multispeed EL II 2295 
Multispeed HD 3695 
Toshibe 
T1000 1249 
T1200F 
T1200FB Backlit 
T1200HB Backlit 
T1600 
T3200 
T5100 
Zenith 


Progra eg 


Macro Assembler 150 
Norton Guides (Specify) 100 
Turbo Basic 99 
Turbo C 2.0 149 
Turbo Pascal 5.0 149 
Quick Basic 99 
Quick C 


99 
Spreadsheets 
150 


Allways 
Excel 
Lotus 
Lucid 3-D 
Quattro 


CoreFast 
Desklink 
Desqview 
Fastback Plus 
FastTrax 
Formtool 

Laplink Plus 
Norton Advanced 
PC Tools Deluxe 
Sidekick Plus 
XTree 


CIRCLE 352 ON READER SERVICE CARD 


7BM749 VGA 

9CM082 VGA 
Mitsubishi 

1409 RGB 

1410 EGA 599 

Diamond Scan 1381 799 
NEC 

Multisyne li 899 

Multisync Plus 1399 
Princeton 

Max15 389 

Utitrasyne 849 

Utitra 16 1375 
Seiko CM1430 995 
Sony 

1302 Multiscan 995 

1303 Multiscan 825 
Zenith 1490 999 


DISK DRIVES 

Miniscribe 

40MB AT #3650 499 
Mitsubishi 

40MB AT MR535 22ms 825 
Seagate 

20MB XT Kit #225 §99 

30MB XT Kit #238 699 

40MB AT #251 899 

40MB AT #251-1 999 

80MB AT #4096 1199 
Toshiba 

360K plgpey 119 

720K 3.5" Floppy 149 

1.2MB 5.25" Floppy 149 

1.44MB 3.5" Floppy 189 


Call On Non-Listed Items 


Word Processors 

LIST 
Ami 149 
Easy Extra 99 
GEM Firs! Word Plus 199 
Grammatik Ill 89 
Manuscript 495 
Multimate Adv. II 565 
Professional Write 199 
Rightwriter 95 
Sprint 


Q&A Write 
Webster's Writer 
Word 

Word Perfect 


Word Perfect Library 
WordStar Prof. 5.0 495 


Call On Non-Listed Items 


TERMS: Most Orders Ship Within 48 hours. No 
Charge for Visa or MasterCard. Sheen Charge: 3% 
(Min. $4). Product warranties, offers & claims are 
handled by the manufacturer. All returns are subject to 
15% restocking fee. call for RA number. No retums on 
used items. Sorry, no COD's, Remonel company 
checks dela eee Compatibility not guaranteed. 
APO's add tis. ices/availablity subject to change. 
AZ orders add 6.7% tax 

For your protection, we check for stolen credit cards. 
Mailing Address: 

3721 E. Grove St.. Phoenix. AZ 85040 

To orders only call. 800-441-3278 

To check on an order call: 602-437-8975 








Special ! 
CompuGUARD 


Ant-VIAUS ... $76 
Access Control ... $129 


Best Buy 


see Floppy Drives 


AST Premium 
286/386 
Call 


Summagraphics 
Mac 12x12 Tablet 


PRINTERS & LASERS 


New Orders: 


DRAFIX 
Uhtra, 1 Plus or 3D Module 


Call 


ZENITH 1490 


FiatScreen 


DESIGN CAD 


Standard or 3D 


SOFTWARE (cont.) 
Freelance Plus 


10 Year Warranty 
Puma Pro 12x12 
(replacing Tiger Tablet) 
4-Bin Cursor , 1-Btn Pen 
& Mouse Emulator. 


Liesure Suit Lasry Il .....6 
Lighting Hard Disk Speedup 
Lotus 1232.01.... 

Lotus Agenda .... 
Managing Your Money 
MathCad2.0 ...... eee 


sae Oe oy aie & Plotters (cont) 


660 MicroSolt Flight Sim 


MONITORS 
Amdek 1280 & Card ....00000+.639 


itachi 20° SuperScan 
Mitsubishi Diamond Scan 1381 .. 
Moniterm Viking 
NEC Mulieyno Il 


Orafix 30 Mod & Options ..... «Call 
Dollars & Sense .....0s0000000095 


DIGITIZERS & PLOTTERS 


MicroSoft Windows 2.0 . ee 
MS-Do6 3.3 ...cccccccccsccccce ‘96 
i Hitachi Puma Tab (10-Year Warranty) 
PumaPro 12x12,4btn,Pen,SW ..349 
PageMaker 3.0 PurmaPro 12x12,12bin, SW 
Paradox 2.0 .....ccccccccccoes Call ji 
PC Tools Deluxe .......008 
PathMinder 4.0 


JDL 850 Series 
§5 Kurta lS 12x12 
1S 12x17 
Summagraphics 12x12 Plus. 
18x12 Pro w4 Butt & Stylus .... 
Mac Bit Pad 12x12, 4But,Sty .. .269 


Peachtree Quere .... 
PFS: Fes Choice 3.0 


HELPERS 


*.33 Logical Connection 256/512 ....Cafl 
Oth all 
TRIO cone ce es cnenecnnnens Call 


~ WANTED 


applications, ae Earn 
royalities in just 90 days 
Mail or Fax your info to atin: Bill 
MS-DOS & MAC compatible only 


Drawing Brd 12x12 16-Bin 
Enter Sweet-p 600 
Houston Instruments 

OMP 41/42 

OMP 51MP 


Pre-approved P.O,'s are welcome. Prices reflect cash discount and are subject to change without notice. Product com 
patbility, warranties, & clairna are responsibility of manufacturer only. All returns are subject to a restocking fee. Per- 
sonal/Company checks delay shipping. AZ orders only add 8.7% tax. Orders are processed same Day. International orders 


861-1090. 


PRODUCTS NOT LISTED ... CALL! 


CAD...etc. 


PC & MAC 


PUB 2.0 | MAKER 


$457 | Call 
SCANNERS 


Pes or Alan 


Sharp Fax UX-1408 Phone .... 


Smart Modem 12008 int wisw 
24008 int w/sw .... 
Teac 3.5° 720k Drive 
9.5° 1.44Mb Drive .. 
§.25° 360k Drive .. 
6.26" 1.2Mb Drive .. 


Multispeed EL II 
Multispeed HD ... 
Toshiba Laptops ... 


BOARDS & NETWORKS 


3-Com Etherlink 
Adage AD 10/4 
ADIOBL .... 


Hercules Graphics Plus ........ 
Intel AboveBoard 286/612k ..... 
AboveBoard PS 286/512k .... 


eg 
Western Digital EtherNet Plus. 


Service You 
Expect !! 


Volume Bids 
Wecome! 


VISA 
MASTERCARD 
PO's 
Just Call First. 
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coprocessors 


Genuine & New 


Logitech C7 Serial or Bus 
C7 Clear Mouse & Paint 
Hilez Bus ...ccccceoes eee 
Bus & Paint 


“=x OPTICAL 


+ Call 


dBase IV ... 465 
FoxBase Plus... 179 


MH! Warehouse, Inc. 
8129 N. 35th Ave. #2-306 
Phoenix, AZ 85051 


New Orders: 
1-800-621-3999 
Order Info: 602-997-8877 
Fax:602-943-3833 





* QUALITY PRODUCTS 


AmeCO 


ELECTRONICS 24 HOUR ORDER HOTLINE 


415-592-8097 


AMI 80386 AT Compatible 
16MHz and 20MHz Motherboards 


* Expandable to 2MG (Zero-K included) as 
of 32-bit RAM with expension board 
(included) 
° Expand en additional SMG using the 
JEW (Delow, Zero-K included) 
+ XT footprint-AT compatible — 
80387-16/20 capability — 
sa 


drawings, etc. Can be i. 
* Built-in set-up end diegnostics 
. 


used with today's most 
Includes AMi BIOS ROMs 
One-yeer warranty 


JE3020 temez 80386 at Compat Motherboard $1199.95 

JE3025 20mnz 280386 AT Compat. Motherboard $1499.95 

JE3030 8M (Zero-K) Daughterboard..... + siatasal 
IBM COMPATIBLE DISPLAY MONITORS 


12" Amber Monochrome — i 
TTL Input, High Resolution (PC/XT/AT) 
BER. 


A Sore 


«s-+ $199.95 JE3025 Pictured 
» « $99.95 


14" RGB Color — CGA Compatible 
Amber/Green/Color Switchable, 640 x 
200 Rasolution (PC/XT/AT) 

$279.95 


JE1001 4.77/emMHz (PCA. ... . $89.95 
JE1002 477/10MH2 (PCAT).... $109.95 
J 5S 8/12MHz (AT). «020s os $929.95 
JE3010 8/16MHz NEAT Board (AT) $469.95 


Intel Inboard 386/PC and toe! 
Above : 


CTX2410, 


QC1478 - 14" VGA Monitor. 
M5155 - 14” Multiscan Color. 5 i 
EGA/VGA MONITOR AND CARD SPECIALS 


14" EGA Monitor and EGA Card - EGA compatible, 720 x 350 Max 

Resolution — displays up to 16 cotors (PC/XT/AT) 

JE1059 VE $40.00!.... sisteleteelevele os $519.95 
QC1478 VGA Monitor and Orchid 


ue VGA Monitor and VGA Card 

VGA Card (PC/XT/AT) 
JE2055 SAVE $70,001. 6... .ccces esses + $640.95 
JAMECO IBM PC/XT/AT COMPATIBLE CARDS 


ee agape 

10 0 386 for less than $1000 00 = Expand to 2 megabytes 

+ 80387-16 math co-processor capability = Uses only a 

ingle slot + 5-year warranty 

1B1200  inooera se6/ec wimeram $899.95 

MB4320 Anove doar 206 PLUS .... $429.95 
with 512K RAM 


MB4420 bows Board 296 PLUS mun $529.95 


2400/1200/300 Modems 
Datatronics 


+ Hayes command compat- 
ible + Bell 103/212A com- 
patible + Auto: dial/auto- 
anawer = FCC approved 
‘t-ymar warranty « Includes 
Maxitite Communication 


Graphic 


Display 
Cards 


JE1050 
JE1052 
JE1055 


JE1071 
Multifunction, n, VO an and d Expansion Cards 


JE1060 Pod and Roa! Time Glock (Perth occ cccs cc ee 59.95 
JE1061 S232 Serial Half Card (PC/XT). $29.95 
JE1062 _AS232 Serial Half Card (AT). $34.95 


VO Card with Serial, Game and 
JE1065 Paral irr Pot svc. n2sns+s+: +, $50.98 
JE1081 


of expanded or axtended 
eer on-board) (AT). « « oeee $119.95 


3MB of prpericsd cr asierided meron parallel printer 


JE1050 
Mono Graphics Card w/Printer Port (PC/XT/AT). 
Color Graphics Card w/Printer Port (PC/XT/AT), 


EGA Card w/256K Video RAM (PC/XT/AT) 
Mult vO Drive Coatroter 


Jameco IBM PC/XT/AT 
Compatible Keyboards 


aes @ S 


JE1015 standard AT ieyout T/T). . $59.95 
JE1016 Enhanced tayout (xXT/AN) .... $69.95 


RAM, V20 & Intel Math Coprocessors 
i] 


JE1082 a 
Floppy and Hard Disk Controller Cards 

JE1041 — 20/40MB Hard Disk Controller Card (PC/XT). $79. 

JE1043 —_ 360K/720K/1.2MB/1.44MB Floppy Disk Cont. (PC/XT/AT) 

JE1044 360K Floppy/Hard Disk Controller Card (PC/XT). 

JE1045 Ben 2O ae ieee Floppy/Hard Disk 


Sri0008 16 IBM PCIXT and AT Computer Kits also 
uS Funds ony 
Shipping: Add * Add 30 plus $1.50 Insurance 


“California. Residents: 
Add 6%, 842% or 7% 
Sales Tax 


IBM is a registered tracemark 
otf international 


Machines 
2/89 24 HOUR ORDER HOTLINE (415) 592-8097 » 


ing Phone 
* Customer Service (415) 592-8121 


CIRCLE 346 ON READER SERVICE CARD 


* COMPETITIVE PRICING » PROMPT DELIVERY 
CUSTOMER SERVICE (7AM-5PM PST) ox 
415-592-8121 


$249.95 


1355 Shoreway Road, Belmont, California 94002 ©1989 Jameco Electronics 


}] Followi Lines Are Available 
* Technical Assistance (415) 592-9990 + Credit Department (415) 592-9983 


MEMBER 
Banar ee assocsaniow 


Star Muiti-Font 
Dot Matrix Printer 


SD Seagate 


20, 30, 40 
and 60MB 
Half Height 
Hard Disk 
Drives 


= 32.5MB formatted capacity « Saves space and 
reduces power petal = Faey installation 
+ Pre-tested and low-level form: 


See ee. $379.95 
40MB Tape Back-Up 
for IBM PC/KT/AT 


— 


Laity 40M Tape Back-Up and Tape seael es 
40MB Tope Cartridge. 


dameco 5.25" PCIKT'g 


31022 (Pictured) er 
JE1020 300K tick oat (pcre... $89.95 
JE1021 360x Beige art (PoAT/AN... $89.95 
JE1022 1.2mepeige asi pcatan.. $99.95 

Prices Subject to foc henge 

“DRAM'a Subject to Frequent 
Send $2. 00 Post Postage bes a 
FREE 1989 CATALOG 
FAX Numbers: 415-592-2503 
or 415-595-2664 
Telex: 176043 

From 7AM-5PM PS. 


T: 
* All Other Inqutries (415) 592-7108 





Designer Carry Case for Laptops: extra pockets 
for portable printer, batlery peck, pockat modem, manuals & 
softwara etc Comes with handle and shoulder strsp For NEC 
EL & HD and all Toshiba Laptopa Specity modal 


Onl 148 


Wilh any Laptop 


130 


TOUCH BASE systems world Port Pockel Modems Both 1200 & 
2400 use own battery Dperate on Bal! and CCITT standards 2400 
includes AC Adapter and Carbon Copy PLUS comm sw Comes with 25 
pin lamale connector For Toshiba adapter cabla, add 20 


1200/2400 


189/259 With sny Laptop t200/2400 


% DICONIX 150 parsierwis cove 2 2s 


180/250 


299 


QUADRAM Jt Fax Portabis stipe into your pocket and plugs into 
any MS DOS computar's senal port to let you tax Irom whersver you are 
JT Fax board goes into your PC All come wih softwars 


JT Fax 4800/9600 


279/549 


JT Fax Portable 339 


SHARP FAX MACHINE: Group 2, 3 Compatibie Auto con- 
tras! control snd hall tone transmission 10 page aulo teeder Activily 
and Irsnaaction reports Copy lunction Automatic redial 32 auto chating 


Aumbers Built-in phone 
FO-220 (Beige) 


979 


. 279 »* NEC P2200. 


UX: 180 (Black) 949 


.. 329 * 


SYSTEMS PRINTERS MONITORS FAX _MACHINES/BOARDS 


359 
439/469 
629/669 

599 


NEC MultSpeed EL it 3479 
MuttiSpeed HD w/20 MB 2299 
Battery Pack-Specity EL or HD 99 
Carry Case EL/HD 99 
Floppy 5 25” Ext 360% for HD 299 
NEC Modem 1200/2400 Int 269/339 
TOSHIBA LAPTOPS 
T1000 w/out Carry Case 
T1000 w/ Toshiba Carry Case 
T1000 w/Case & 768K Card 
T1I2Z00F, 2 tloppy w/out CC 
T1200FB, Backit w/out CC 
T1200H, 20MB w/oul CC 
T1200HB, Backlit w/oul CC 
T1600 w/out Carry Case 
T3100E w/out Carry Case 
T3200 w/out Carry Case 
T5100 w/out Carry Casa 
T5200-40MB w/oul CC 5899 
T5200-100MB w/out CC 6999 
ACCESSORIES for Toshiba LapTops 
With Laptop Use Second Price 
AC Adapter T1000/1100 + 75/60 
AC Adopter 11200 99/80 
Aulo Adapter T1000/1100+  &5/50 
Baltery Charger T1200 239/210 
Battery Pack T1200 85/70 
Battery Backup 15100 299/280 
Carry Case lor T1000 or T1200 80 
Carry Case for T3200 of T5100 90 
Designer Carry Case w/ pockets tor SW, 
manuals, portable prinier etc 
Specity modal 149/130 
Expension Chasis w/intartace for 
1100 + /1200 or 3100/5100 869/829 
WonUndar Expansion slot lor 1100+. 
1200 or 3100/5100 269/250 
Floppy 5 25” Ex! 380k 299/270 
Mamory 768k T1000 299/290 
Mamory 1MB 11200/T3100 599/570 
Memory 2MB T3100E 929/890 
Memory 3MB T3200 1239/1200 
Memory 2MB TSt00 1049/1020 
Modem 1200 tnt T1000 319/300 
Modem 1200 No Slol 11200 299 
When instatlad 350 
Modams T1t100+ /1200/3100/5100 
Toshiba 1200 Int 299/280 
Megahartz 1200 Int w/sw 169/159 
Megahaniz 2400 Int w/sw 279/259 
Prometheus 1200 Int w/sw 149/139 
Prometheus 2400 Int w/sw 328/300 
Adaptamodem 2400 int 329/300 
World Port 1200 Ext 159/150 
2400 Ex! w/AC Adapter 259/250 
Toshiba cabla tor Ext Modems 20 
Numenc Keypad 11000/1200 99/90 
Numeric Kaypad T3100E 99/90 
Brooklyn Bridge 99/90 
Battery Walch by Traveling sw 39 
Desk Link by Travaling sw = 129/120 
Laplink Plus by Traveling sw 109/100 


* TOSHIBA T1000 


749 

799 
1089 
1299 
1468 
2189 
2299 
3099. 
2699 
3399 
4399 


* PREPAIO BY CHECK ONLY * 
w POSTMARKED BY MAR. 20, 1968 w 


440/580 
740 

7380 

1070 
1270 
1435 
2130 
2260 
2265 
2375 


FOSHIBA 32161 /34181 
T1000 w/out Carry Case 
T1000 wi Toshiba Carry Case 
T1000 wi Toshiba CC & 788K Card 
Ti200F 2 Floppy w/oui CC 
TAZ00FB Backit w/out CC 
T1200H w/out Carry Case 
T1200H w/Designey Carry Case 
TIZOOHB woul Carry Case 

0 Carry Case 


* FOREIGN ORDERS « 


For forergn orders add special handling charge 
of $30 per order Air shipments add 10% (Min 
$50) For Pnntars & Monitors 30% (Min $150} 
Some items may be mors Credit card orders, 
Bdd 5% to smount owed 

FAX: 714-891-2364 


ALPS Allagro 24 pin 
ALQ 200 Color t&/24 pin 
ALQ 300 Color {8/24 pin 
ALO 224E Color 
ALO 324E Color 
@iDi Tractor 200/300 
Ribbon ALO Black/ Color 
P2000 w/ Tractor 
P2100 w/ Tractor 
P2400 Cotor, w/Tractor 24 pin 
* DICONIX InkJet 150 parailal 
with 3” or &' cable 
With any Lapto; 
NEC P2200 Ys 
5200/5300 
Calor Kit 5200/5300 
Cut Sht For 5200/5300 
* TOSHIBA 32tSL 
* TOSHIBA 341SL 
KENSINGTON Printer Stand 
aw With Printer 
FREE With Prepaic Printar Ordar 


749 
70/90 
15/20 

&79 

1079 

369 


DRIVES & BACKUP 


PLUS HARD CARD: Single Slot 
20/40 MB 499/649 
TOSHIBA 3 5” Int t 44MB with 
Universal mounting kit 109 
SEAGATE: For PC/XT HALF HT 
PRO PACK 20 MB (St 225) 289 
RO PACK 30 MB (ST 238) 299 
Fully Pratasted, PRO PACK Includas 
conirolier, cables, detailed & illusiraled 
manual Six months warrant 
PC/XT Ming Ki & Filler Plate 10 
FOR AT: 40 MB w/partitioning sw 
SEAGATE ST 251-1 28 ms 399 
MOUNTAIN: Uses FI ConyDC2000 
Back-up 40 MB Internal lor AT 379 
DBC 2000 Singla /Box ol & 25/120 
OC 600 Single/Box ol 5 30/140 


BORLAND Sidskick Specity 5250135 35 
BORLAND Sprint - 3 5” 3] 
LOTUS symphony 35° Var 1.2 199 
LOTUS Metro 35" Var 10 

PC Paint Plus 

Gem Graph 

Brooklyn Bridga 

Battery Watch by Travaling sw 

Desk Link by Travaling aw 

Laptink Plus by Traveling sw 
Microsoft Windows 386 


* TOSHIBA 321 SL/341 SL 


With Disptay Card .. Usa 2nd Prica 
LOGITECH AutoSync with EGA Card, 
LogiMousa & Paint Show 599 
MITSUBISHI D Scan 1371 449/430 
Diamond Scan 1361 499/480 
Diamond Scan Till & Swivel - add 20 
NEC MulliSync 11-1402 589/569 
NEC MulliSync PLUS 899/870 
SONY 1311CR-13" Triniiron Color 
Remota TV & RGB Monitor 449/430 
Sony 1311 to IBM Cable 20 
SONY Multiscan 1303 529/510 
SONY Muitiscan 1302 659/640 
Sony 1303/2 to 1BM Cable 20 
Sony 1303/2 to MAC II Cable 30 
TAXAN 770 MulliVision plus 529/500 
ZENITH ZCM-1490 Flat Screen 649/620 
With Zanih Tilt & Swival 669/640 
Zenith Tit & Swivel 30 
UNIVERSAL Tilt & Swivel 25 


MATH/RAM CHIPS 


84K RAM 120ns Set of 9 30 
258% RAM 120ns Sai of 9 CALL 
8087-3 PC/XT 5 Mhz 115, 
8087-2 PC/XT & Mhz 145, 
80287-6 AT & Mhz 189 
80287-8 AT B Mhz 239 
80287-10 AT 10 Mhz 279 
80387-18 lor 388 Machines 399 
80387-20 lor 386 Machines 499 


LAP TOP Modams See SYSTEMS 
EVEREX 1200 int w/BitCom 89 
2400 w BitCom Int/Ext 169/199 
HAYES 12008 Intarnal-NoSW = =219 
1200B with SmartCom tl 269 
PROMETHEUS 2400G Ext 179 
TOUCHBASE SYSTEMS 
World Port 1200 Ext 

2400 Ex! w/AC Adapter 259 
ZOOM HC 2400 Int /Exl 129/149 


449/599 «x 


159 


* FREE DELIVERY x 


« PREPAID ORDERS IN CONTINENTAL USA ONLY « 
Simply meil the check for Iha exact amount (CA add 8%) as shown hera with your 
order Wa will ship your order UPS Ground, FREE ol any other charges {t is that 
aimpte For 2 Day AtR shipment, edd 3% (Min $10) For Printers & Monitors 6% 
(Min $30) Money order/Bank check orders shipped immediately Personal /Co 
checks delay shipment 2/3 weeks (Credit Card orders are not considered prepaid) 


749 «x LOTUS SYMPHONY 3.5” Ver 1.2 


T1800 w/out Carry Case 

T1800 w/ Designer Carry Case 
T3AIOOE wiout Carry Case 

T3IO0E wi Designer Carry Case 
T3200 w/oul Garry Case 

15100 w/out Carry Case 

75100 w/ Designer Carry Case 
TS200-40MB w/out Carry Case 
T5200-40MB w/ Designer Carry Case 
T5200-100MB wiout Carry Case 


3050 
3160 
2000 
2770 
3350 
a0 
4450 
5e40 
6050 
6830 


%* PLUS HARD CARD 20/40... . 499/649 


* SUPER SPECIALS x 


630 
td 


PLUS Herd Card 40 MB 

MAYES 12008 Iniernat-No SW 
MAYES 12008 with SmanCom ID 248 
PROMETHEUS 2400G Ex! 180 
MOUSE SYSTEMS PC Mouse Bus 7 
LOGITECH HiRaz Bue oo 
LOTUS symphony 35” Ver 12 tT 
LOTUS Mewo 3.5" Ver 10 2 
BORLAND Sidetick Spectly 525035 28 


1G Gr: 


POLICY Min order $100 tor COD/ Cred Cards Prepad orders Min $50 Prices & availability subject to change 
Shipping charges vary (Min $10) Prnces reflect discount lor advance payment Personal /Co checks delay shipment 
213 weeks Add 2% (Min $5) tor COD & Discover. 3% for MC/ Visa and 5% for Amex 4 Optima COD requires 
cash of cashier check No showroom of waliun sales Open acct PO mn order $1000 Add 10% subyect lo approval 
AH sales final Refused shipments subject to a 20% charge (Min $50) Not responsible for compatityity 


# PICKUP HOURS Mon-Fri 3 to $ p 


PLEASE CALL FIRST FOR WORKORDER # « 


PANAFAX UF.155 
SHARP FO-220 
SHARP UX- 180 
SHARP FO-420 1279 
SHARP UX-350 1239 
MURATA M1200/M1600 699/799 
QUADRAM JT Fax 4800/9600 279/549 
JT Fax Ponabia 338 
THE COMPLETE PC Fax Brd 4800 289 
Fax Board 9600 489 
Answaring Machine-Voice Mail 239 


ATt VGA Wondar (256k) 

GENOA SuperEGA HiRea+ 
SuperVGA HiRes 5200-10 

ORCHID Pro Designer VGA 

PARADISE AutoSwitch 480 

Paradise VGA Plua 

Paradise VGA Plua 1& 

Paradise VGA Prolessional 

VIDEO-7 Vega VGA 

Vega V-RAM VGA (256k} 499 

ZENITH 2-449 279 

9 lo 15 Pin Connector-Required for 

soma Monitor/Card combinations 20 


KEYBOARD/ MOUSE 


KEYTRONIC 101 Keys lor IBM PC, XT, 
AT with Function Keys on top row. 
saparata Cursor Control Keypad and 
Numeric Keypsd With 3 yeara 
Kaylronics warranly 109 
OEM Varsion Idenlical Keyboard w/90 
day warranty trom us 79 
LOGITECH wilh Pius software 
PS/2 Mouse 79 
C-7 Senal or Bus 65 
HiRaz Bus 99 
Logitech Publisher 50 
LogPaint/ LogiCadd 25/50 
MICROSOFT Mouse Bus or Ser 119 
With Windows Bus or Serial = 149 
MOUSE SYSTEMS PC Mouse 
Bus with PC Paint Plus 


1049 
879 
B49 


105 


REPLACEMENT POWER SUPPLIES 

For PC XT 150 Waits as 

DATASHIELD Surge Pro 100 

300 Walts Turbo Backup 

450 Walts Turbo Backup 

625 Walts Turbo Backy, 

SOLID STATE UPS 3” Piigh 
$S400/S$700 

KENSINGTON Masterpiece 
Mastarpiece Plus 
Masterpiece Remole 


* PREPAID BY CHECK ONLY + 
* POSTMARKED BY MAR. 20, 1988 # 


NEC MultiSpeec Et tt 

NEC MuniSpeed HO 

NEC P2200 Par wi Cable 

WATSUNNBH 1371 wT & Swerve 

TAXAN 770 Ptus w/Genos Hikes + 

SHARP UX 180 

BONY 1305 w/ceble IBM or Apple 

SONY 1302 w/ cable IDM oF Apple 

LOGITECH AutoSynch with EGA Card 
Clete & Par a Sac 


For APD/FPD orders, add special handling 
charge $30 per order Shipping charges sdd 
5% (Min $20) For Printers & Monitors t0% 
{Min $40) Some ttams may be mora No COD 
orders Credit Card orders add 5% to amount 
owed 





get 
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AST SPECIALS 
- $1499.70 MOL 300 ... $2696.40 
oo. 220085 


MDL 340 3670.65 











6300 WGS .. $1 
6312 WGS .... 
6386 WGS.... 3107.78 
MOL 30, 2 dr ..$1209.20 MOL $2943.60 
MOL 30, 1065.17 MOL SOZ, 60 NEW 
MDL 60, 4 4015 MOL 70, All Mdis. . .PS2s 
MOL 60, 70 Meg . 3567.50 MDL 60, 40 Meg . 4497.67 
MOL 80, itt Meg 586080 MDL 80, 70 8330390 
amma 
706, Mdl 1... .ST7OR55 206, 100 Meg. .SAVE 
206, 40 Meg 2456.20 3065, Mdl 40 . $3762 20 
28 Mae 2061.20 3 Y 0 
SER Mal. 130°7. gouging Fort Mol 4" zrvTOG 
Bey «Sones bart, hel 20 Sees 
306, 25h, Mdl 110 8806.96 Port. Ill, Md! 40 4096.35 
306, 25Miu. Md 30) SB1188 Port. 366 Md! 40 5476.24 
386-206, 40 Meg ..SAVE Port. 386 Moi 100.6600. 74 
LASER TURBO 

XT 1 drive ... $699.00 XT w/40 $1024.78 
FT W120 Nee eS wi tee ea 

wid » 4A 

10 Mite 





: 
: 
: 
i 
: 








Nobody Sells 
for less 


CALL FOR LOWEST CUSTOM QUOTES 


SANTA CLARA Disioess Wonetation .... $840.40 
SOFTWARE & STARTER 





ETHERNET Plus Board (for 286) 
G-NET Interface Card wi cable... 


AB Sunteong Box int ot sera 


KENSINGTON Masterpiece .... 
KENSINGTON Masterpiece Plus .. 
KEYTRONICS 5151 IGM or AT&T . 








$986.40 SHARP FO-500 . $1898.95 
‘WO TOSHIGA 3010 1278.44 
35 PACK SELL FANZOO. 3.77 





ATs The right choice 


METHEUS 1104. 





WORDPERFECT 5.0 5¥%/ 
OBase I+ / iva 
LOTUS 1-2-3 5% / 
BORLANO oo 

MERIDIAN Carbon Copy . 
Venturs Softwars Version 


PARADISE Auto Switch 
TAXAN 970 800x600 


CAD MONITORS & CARDS 
MITSUBISHI 6905, 19 inch 


LOGITECH HIRe2 ..ccscceccees 
LOGITECH C7/ Bus.......... 
LOGITECH se G7 w/ pul 
MICROSOFT flouse (Bus Version) 


MOUSE SYSTEMS (Serial Version) 
MOUSE. SYSTEMS {Bus Version 





WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE™ NOW! 





= (312) 498-1426 (312) 291-1737 =~ * 


Open terms avaliable to approved credit 
5 _ > Gath Bar a ys y | j 


am f 4 


In Illinois FAX 


rah card charge 
me Te some 


CIRCLE 109 ON READER SERVICE CARD 


ae a 
A # 


CHARTER MEMBER 


6 Milvic 


MICROCOMPUTER 


MARKETING COUNCIL 
‘the rect Marieung Aesoowton, 9. 


Oz a MEMBER © 8229 


WE OFFER YOU ABSOLUTELY NOTHING! 







IDM PERSONAL SYSTEM/2™ 
8086 SYSTEMS - SMiHz 


MODEL 25 MDNO, 512K, 7200A $1,045 62 
MODEL 30-002, 640K, 2-720 DR. MCGA $1,259 85 
MODEL 30-021, 720 DA, 20M, MCGA $1,699. 66 
00206 SYSTEMS — 10MHz 

MODEL 30-286, S12K, 1.4 DR $1,490 04 
MDDEL 50-021, 1MB, 14 DA, 20MS, VGA $2,609 79 
MODEL 502-031, 1MB, 1.4DR, 30MB, VGA $2,943 19 
MODEL 60-041, 1MB, 14 DR, 44MB, VGA $3,699 95 
80386 SYSTEMS - 18 & 20MHz 

MODEL 70-£61, 1MB, 14 DR, GOMBVGA $4,400 01 
MODEL 70-121, 2MS, 1.4 DR, 121MB, VGA $5,799 47 
MODEL 80-071, 2MS, 1.4 DR, 70M8, VGA $5,330 88 
(BM PERSONAL SYSTEM/2™ DISPLAYS 
MDNOCHROME 8503 $216 39 
‘COLOA-8512 (14°) $449.90 
COLOA 8513 (127) $562 12 
COLOR $514 (169 $1,150 $5 
Compan’: 

DESKPRO 286/12, MOD 1,640K,12DR $1,750 31 
DESKPRO 286, AS ABOVE W/40MB $2,299.44 
DESKPRO 286, AS ABOVE W/B0MB $2,850 89 
DESKPRO 386-20, 1M8, 12DR $3,899 1D 
DESKPRO 386/20 MOD 60, 1MB $5,546.99 
COMPAQ 3868/16 MOD 1,1MB,120R  $2.862 51 
COMPAQ 3868/16 MOD 20, 1MB $3,389.75 
COMPAQ 3865/18 MOD 40, 1MB $3,900.05 


COMPAQ DESKPRO 386/25 MDD 110, 1MB $7,590 65 

‘COMPAQ DESKPRO 386/25 MOD 300, 1MB $9,789 55 

EVEREX 

EVEREX 286/10 S12K, 1.2 DR $1,115.99 

EVEREX 386/16, 1MB, 1.2 DR $1,999 26 

EVEREX 386/20, 1MB,1.2DR. 1:1HDC $2,295 81 

LASER 

LASER XTTUABO 1D MHz W/640K, 20MB 81,199 26 
2.360 DR, SER/PAR, CLI/CAL, TTL MDNO 

PACKARD BELL W/NATIONWIDE 1 YEAR SERVICE 

o VX88 XT TURBO, 640K, 1 360 DR, DOS, 
‘GW-BASIC,SER/PAR, COLOR/MONO CARD 
PB286 10 Miz, 1 WAIT, G40K, 1.2DA $1,( 

e PBI86, 25MHz, TOWER 

WYSE COMPUTERS W/ KEYBOARDS 


9699 03 


MDODEL 2108 2068, 512K, 1.2 DR $925 92 
MDOEL 2112 286/12, 1MB, 1.2 DR $1,349 50 
MDOEL 2214 286/12, 1MB, 1.2DR $1,999 48 
MODEL 3218 386/18, 1MB, 1.2 DR $2.125 66 


@ COMPAQ SLT 286/12, 640K,1DR,20MB CALL 
MITSUBISHI 286/12, 640K, 20R, BKLE $1,959 05 
MITSUBISHI 206/12, 10R, 20MB, OKLT $2,459 48 
NEC MULTISPEED EL2, 640K, 2DR. BKLT $1,449 BY 
NEC MULTISPEED HO, V30, 1DR,20MB $2,149 $6 
WEC ULTRALITE V30/10, 640K, SER/PAR, BKLT CALL 


TOSHIBA 1000 80C86/5, $12K. 1DR $789 45 
TOSHIBA 1200FB AS ABOVE W/BKLT $1,789.18 
TOSHIBA 1200HB, AS ABOVE WBKLT = $2,499. 07 


TOSHIBA 1000 286/12, 1MB, 1DR, 20M8 $2,959 55 
TOSHIBA 3100 2668, 640K, 1DR, 20MB $2,599 1B 
TOSHIBA 3ID0E 286/12, 1M8, 1DR, 20MB, $3,489 80 
TOSHIBA 3200 286/12, 1MB, 1DR, 40MB $3,699 20 
TOSHIBA 5100 386/16, 2MB. 1DR, 40MB $4,799 89 
ZENITH SUPERSPORT 286/12, 1MB, 20MB $3399.45 


CORPORATE & QUANTITY 
DISCOUNTS AVAILABLE 
MDSTORDERS SHIPPED WITHIN 48 HDUAS. 

Prices reflect 3% cash discount Aliow 10 business. 
days tor stupping when paying by personal check 
‘Softwant, chips and other electrome components are 
Not retumable Aetuens are subject to 2 restocking 
charge Prices are subject 1o change without notice 


mee | 


Credit card charges are submitted at time of shipment 





nF MALSARIISrR UNA re 


EXCEPT THE LOWEST PRICES ON 
COMPUTER PRODUCTS...EVER! 


=m UE Pee 


asrnn 


1-800-426-2489 


MTEC, AMBEVGRN, 12°, 720K 350 $85.99 
NEC MONOGRAPH, B&W, 16°, 1024 X 1024 $1,279 03 
WEC MULTISYNC GS, B&W, 14°, 720X480 = 199 11 
e PACKARD BELL, AMBR/GRN, 12°, 720X350 $59 99 
e PACKARD BELL, AB&W, 14°, FLATSCA. TS 


WYSE 530, AMBR/GRN, 14”, 720 X 350 $175 3% 
WYSE 700, B&W, 15”, 1280 X 800 $009 77 
WYSE 7190, 19”, B&W, 1280 X 1040 CALL 
a i 
AMDEK 722, 13°, 720 X 350, 31 $444 8 
GOLDSTAR, 14°, 640 X 200, 43 $245 
(MTEC COLOR, 14°, 640 X 200, .43 $209.67 
MAGNAVOX CM8762, 14°, 640 X 240,.42 $249.99 


» PACKARD BELL 981452, 14" 640 X 200, .62. $205 80 
SAMSUNG COLDA, 12", 640 X 200, .43 $259 40 


em . > 


=n 


“ 


COLOR GRAPHICS W/PAR, 640 X 200 $69 33 


MONOCHROME GRAPHICS W/PAR, 720 X 348 $69 85 





OMHz 286 ALE SERVER, ARCNET PC TERMINALS, 
LOADED NETWARE, CABLES, EVERYTHING, 





‘SIMPLY PLUG IN & TURN ON! 
4-USER (40M8) 96,000 14 
6-USER (B0MB) 96,966.75 
6-USER (80M8) ‘$11,999 25 
OPERATES S75 
ADN NETWARE 286 V2 15 $1,999 49 
+» ADV WETWARE 286 V2.15 SFT $2,799 20 
ELS 44USER SOFTWARE $499 69 
ELS 8-USER SOFTWARE $1074.86 


"* WOVELL TRAINED SERVICE PERSONNEL ON STAFF TD HANDLE YOUR INQUIRIES °° 


COMPAQ VGA, 640 X 480, 256 COLOR $449.72 
CONTROL SYSTEMS ARTIST XG10 $1929.88 
CONTROL SYSTEMS ARTIST 10 $2,099 70 


EPIC, 480, EGA, CGA, MDA, HERC, 640X480 $224 66 
‘GENOA SUPER EGA, HI-RES 640 X 480, 256K $215 34 
GENOA SUPER VGA, 800 X 600, 256K $275 61 
GENOA SUPER VGA, 786 X 1024, HI-RES == $389.23 
NEC MVA 1024, 384K $949 90 
NEC MVA 1024 ENHANCED, 766K $1,049 05 
DRCHID DESIGNER VGA, 640 X 480, 250K $288 47 
@ PARADISE VGA PLUS, 800 X 600, 256K $209 41 
@ PARADISE VGA PROF, 800 X 600, 256K $495 50 
@ PARADISE AUTOSWITCH EGA, 640 X 480, 

STB AUTOEGA, 640 X 350, 756K, 64 COLOR 8149 47 
STB VGA EXTRAEM, 640 X 460, 512K $369 95 


-800-426- = ' 


COMPAQ 360K FH FOO POT 447 72 
MAXTOR 1140 116MB, FH, 26MS FOR AT $1,679.15 
MAXTOR 43808 320MB, FM, 18MS W/SCSI pet 
« PRIAM 130MB, F/H, 20MS FOR AT $1349 90 
‘SEAGATE ST225 20M8, H/H, 65MS WMPM $265 25 
‘SEAGATE ST238 30MB, HH, GSMS WALL = $289: 21 
SEAGATE $T251 40MB, HH, 40MS FOR AT $339.75 
‘SEAGATE ST251-1 40MB, HH, 28MS FOR AT $418.05 
‘SEAGATE ST1251-PS/2 20MB, HH, $359.99 
‘SEAGATE ST2S0R 40MB, HH, 7SMSW/RLL = $319.42 
‘SEAGATE ST4096 BOMB, FH, 28MS W/SW $699.90 











TAXAN EXT, 360K FOO FOR PS2 $239 25 
TEAG 360K, HA FOO POAT $8979 
a 
ARCHIVE 40M8 INT XT/AT $339.50 
ARCHIVE 60MB INT XT/AT $599.42 
@ MAYNARD 2200KS, 2.2 GIGABYTES 4439 05 
MOUNTAIN 40M8 INT/EXT IN STOCK 
MOUNTAIN 150MS EXT $1,699 17 
‘ARCNET (5 BIT) POXT ‘$165.03 
‘ARCNET (16 BIT} 286/386 $350 20 
ETHERNET $258.85 
Wicca es Ee $300.99 
ARCNET PC TERMINAL font, 236K $849.15 
ETHERNET PC TERMINAL 8Mitz, 256K $799.79 
@ ESPIRIT LANTERM V4Q8, 768K 


$1,090.92 





$499 75 
ELGAR MONITOR 1000 WATT UPS $809 72 
AMOEK 732, 12°, 800 X 600, 26 449.11 
GOLDSTAR EGA, 14°, 640 X 350, .31 3369.47 
GOLDSTAR VGA, 14°, 640 X 480, 31 $439.93 
HITACHI HM 4119, 19°, 1024 X 766 $2,209 36 


IMTEC VGA MULTL-MODE, 14°, 800 X 560, TS $489 15 
MAGNAVOX EGA 9CM043, 14°, 640X350, 39 S3B5 41 
MAGNAVOXK VGA 9CM062, 14°, 640K 480, 39 $449 66 
MITSUBISHI 6905HL, 19" AUTO TRACKING $2,319 10 
NEC MULTISYNG Il, 13° 800 X 560, 31 $569.10 
WEC MULTISYNC PLUS, 14”, 960x720, 31 $879.99 
WEC MULTISYNC XL, 19°, 1024768, 31 $1,969.11 
SAMSUNG EGA, 14", 640 X 480, 31 $369 51 
TAXAN 77D MULTISYNC, 14”, 800 X 600, 31 $539 29 
ZENITH FTM ZCM-1490, 14°, 640 X 480, 28 $669 84 
WYSE WY-650, 12°, 800 X 600, .28 M2 


CREDIT TERMS AVAILABLE TO QUALIFIED | BUYERS 


Spe Ne ggg yg Sy SR ey gy 






[re 


$149.41 
$169 50 
EPSON EX 600, $ PIN, 80 COL, 300 CPS $379 18 


CITIZEN 120 D, 9 PIN, 80 COL, 120 CPS 
CITIZEN 180 D, B PIN, 80: COL, 180 CPS 


$439 BY 
$309 10 
$529 26 


EPSON FX 1050, 9 PIN, 132 COL, 264 CPS. 
EPSON LD 500, 24 PIN, 80 COL, 180 CPS 
EPSON LO 850, 24 PIN, 80 COL. 264 CPS 
EPSON LO 950, 24 PIN, 110 COL. 264CPS $589 22 
EPSON LO 1050, 24 PIN, 132 COL, 264CPS $729.65 
EPSON LO 2550, 24 PIN, 132 COL, 240 CPS $929.66 


EPSON LX-800, 9 PIN, 80 COL, 180 CPS $199 90 
HP LASERJET SERIES 11. § PG/MIN $1,799 21 
HP DESHIET INKJET, 4 PGAMIN $695 32 
NEC P2200, 24 PIN, 80 COL, 170 CPS 5359 95 
NEC P5200, 24 PIN, 80 COL, 265 CPS $539.64 
NEC P5300, 24 PIN, 136 COL, 265 CPS $724 32 


NEC P960 XL, 24 PIN, 136 COL, 400 CPS $1,025.39 
NEC 3550 SPINWRITER, 136 COL, 3SCPS — $799.05 
NEC 8850 SPINWRITER, 136 COL, 65 CPS $1,169 11 
@ PANASONIC 10911, SPIN, SOCOL, 92CPS $179 24 
@ PANASONIC KX-P1124, B80 COL, 192 CPS § 

@ PANASONIC 1OC-P1524, 130 COL, 240 CPS § 

@ PANASONIC 1X-P1595, 130 COL, 240 CPS 

@ PANASONIC LASER PARTNER, 11 PG/MIN Br 

STAR MICRONIK NX-15, 130 COL, 120CPS $332 59 
STAR MICRONIX NX-1000, 80 COL, 144 CPS $1B1 64 
TOSHIBA P321 SL, 24 PIN, 80 COL, 216 CPS $482 20 
TOSHIBA P341 SL, 24 PIN, 132 COL, 216 CPS $699 08 
‘TOSHIBA P351 SX, 24 PIN, 192 COL, 360CPS $1,018 71 


~S 


phe 


CANON FAXPHDNE 8, G3, 18 SEC/PG Ff 
$599.72 


DATACOPY MICROFAX BOARD 

MURATA M1200, G2/G3, 18 SEC/PG $710 45 
MURATA M1600, G2/G3, 18 SEC/PG $874. % 
QUADRAM J T FAX 9600, POAT/AT $559 44 
SHARP FO-300, G2/G3, 18 SEC/PG $1,220 $4 
SHARP FO-420, G2/G3, 18 SEC/?PG. $1,379 11 


TOSHIGA T3000, G3/G3, 1PG, 15 SEC/PG $1,055 59 
TOSHIBA T3300, G2/G3, 5 PG. 15 SEC/PG $1.225 $4 


WYSE MODEL 36 AMBER OR GREEN $299.11 
WYSE MDDEL 50 AMBER DR GREEN $969 75 
WYSE MDDEL GO AMBER, GREEN, B&W $309 94 
WYSE MODEL 60 KEYBOARD 8100 66 
WYSE MODEL 85 AMBER DR GREEN $375 78 
WYSE MDDEL 150 B&W $300 51 
EVEREX 1200 BAUD INT $109: 77 
EVEREX 2400 BAUD INT $199 89 
HAYES SMARTMDDEM 12008 INTW/SW = $289. 36 
HAYES SMARTMODEM 12008 INT $250 72 
HAYES SMARTMODEM 1200 EXT $289 66 
HAYES SMARTMODEM 24008 INTWSW = $424.08 
HAYES SMARTMODEM 24008 INT $379 86 
HAYES SMARTMODEM 2400 EXT $424.81 
@ PACKARD BELL 12008 INT $69 00 
@ PACKARD BELL 2400 BAUD INTWSW SS 

e PACKARD BELL 2400 BAUD EXT $159 7 
USR SPORTSTER 1200 HALF CARD INT $108 52 
USR SPORTSTER 1200 EXT $128 30 
USR SPORTSTER 2400 INT W/SW $179 18 
USR COURIER HST9600 EXT $649.08 

MEMBER 


MMC 


MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marteting Assocation inc 


ES ul 

















PRINTERS 
—EPSON— cat me ror AST 
LX800 2.0 ee $184 bdo! 
FX.850...... 339 
FX1050 ... .. ... «478 
ee gos | LOTUS 1-2-3 3.5”0R 5.25” DESKTOP 
LO-850...... 2... 519 $295.00 PUBLISHING 
LO-1050 .. ae 719 —PICEON— 1MB Memory for HP Laserjot... . $399 
LO2550........... - 929 COMPAQ MEMORY MODULES =| 2 MB Memory for HP Laser I. 678 
DFX-5000 . ... . 1359 FOR DESKPRO 386/20-25's Microsoft Serial Mouse . ; 105 
—CITIZEN— « 4MB MEMORY MOOULE Microsoft Bus Mouse «105 
—SOFTWARE— 
Microsoft Word 40. : $219 
Microsoft Excel for Mac 1.5 299 
Multiplan 49 . 129 
AldvePagemaker 499 
Adobe Illustrator Window 995 
Xerox Ventura Publisher S19 
ae tad co —HARD DRIVES— 
remium/206-Ml 
Premium/286-MDL 140X > tes Seine a 
Premiurnv/286 MOL 170. 40 MB wicontroller i 478 
Reemauneee MOC 360 21MBexternal Mac Bottom.. . 709 
Hr le ea pei 32 MB externai Mac Gotiom 758 
ons Oe 45 MB extemal Mac Bottom 1058 
ages Seon —TAPE BACK UPS— 
—NEC— 20 MB for ATIXT . $329 
NEC Powermate 1 w/40 MB ae be re Ha a 
Complete Systems Available * Quantity Pricing Available $0 MB for AT 480 
P.O. BOX 23666 « TAMPA, FLORIDA 33623 800 537-4331 10 MB External ATIXT 320 
MONDAY - FRIDAY 9:00 A.M. - 9:00 PM. EST. 20 MB External ATIXT 309 


CIRCLE 196 ON READER SERVICE CARD 














Not Sure About This Section Is 


A Product Or Service ‘ 
You've Seen Here? For Serious Buyers 


We've rounded up all the direct marketers 
Then why not fill out the who want your business and made it 


reader service card right now, | easier for you to find them in our Direct 
send it to us, and you'll receive | Marketing Connection. 
more information directly from | Now you can quickly find the right PC 


products and services, the right price and 
the vendor or manufacturer. the right vendor, right here in this special 


section. 
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merican 
Semiconductor® 


TOMORROW'S TECHNOLOGY 
AT TODAY'S PRICES 


- overs BILLION $ 


in financing available! 


e NEW TURBO LOAN PROGRAM 
with no prepayment penalty! 
e TOLL FREE technical support 


NOT A LEASE x You OWN oe ! 


$25." = S35 oor S55 


ASI TURBO ASI TURBO ASI TURBO ASI TURBO 

















MODEL 02 MODEL #5303 /-nx  —a\ oo fms. MODEL #6306 
fete 3 
180% XT COMPATIBLE 100% XT COMPATIBLE 100% XT COMPATIBLE 100% XT COMPATIBLE 100% XT COMPROTELE 
© Selectable 477,88 10MHz * Selectable 4.77, 8 & 10MHz Selectable 4.77, 9 8 10MHz * 48 J0MHz Processing Speed €9.8 3OMHz Processing Speed 
Processng Speed * O:16ME Processing Speed + 0-16MB RAM — Processing Spesd » 0-16MB RAM * 0-16MB RAM Available * Bioa © 0-16MB RAM Avadable © Bios 
Available ® Broa * One 380K Floppy Avadable ® Broa + 19 Bit 8086-1 Available ® Bio 8084-1 CPU © 8088-1 CPU © Two 360K * 36 Gy 8088-1 CPU ® Tao 380K 
rvs # Flopry Controter wCable CPU * One 360K Floppy Dre * One 380K Floppy Drve * Muni i HallFeight Floppy Ore » Muli YO 
«# Bight Expansion Slots # PCAKTAT eee ee one (ed Flopgy Controler ClockCatendar (Floppy ClocwCalendas 
Bares’ CtochtCalendar Praraiiet Senal& Parallel Serial & Game Port) Paraties Seni 8 Game Port) * One 
RETAIL VALUE "090 Gee HL En Been one + Eqn Expansion Si » One 2048 Mazo Drv wan 
nhanced Keyboard OME Hard tw TurborNormi 
OUR PRICE #599 AETAL VALUE "1998 aeieautat Software ot Hardware Selectable 
OUR PRICE #659 RETAIL VALUE 91999 SE Exner Bom 2 FONTA 
OUR PRICE #999 RETAIL VALUE #2490 sour (EGA) Hagh Aawohaoon 
. 
SAB" SAQ™. OUR PRICE 1149 UR PRICE 1209 Saaean 
a ] RETAIL VALUE 93899. 





AS! TURBO, OUR PRICE *1779 


ASI TURBO 





pg Be MODEL #5502 5. | 
Caciclor 100% AT COMPATIBLE A ee 
weeks BervecPu ONE Se on a »~ WEAR 
beercrag cael aed Andaman s bos hee bows 
reverence te Sonam BUYER LAnrOe a 
SEommccteae Hed Oweincorien Et = PROTECTION woe oly reoe ng od 
Performance 16,12.10.8,.6MH2 ieee hehe eon nee wars patie woth Siétts $0296 
Ber atieien + Peromanes Wht2Ashe PLAN** 2 Syed Seacen» Reson 
QURPRICE'I449 Remi uct “Baap £2 br Heh Spee RAM fr igng Exeton 
OUR PRICE 1569 an Tim Gk #61 S907 Cr 
ith (, 2 SHARP faa Connectors tor Anactang up 
nd “ha = wo 16M8 of © 3.2M@ Hail /Henght 
ERO  & Now With Over 2,500 = uh THER om amen prio suse 
A ct . TOSHIBA iA erate 
> =~ Service Centers Nation Wide 1 By 1900 era vu sme 
— TO FULLY SERVE YOU* Ta10020 ; ay frre OUR PRICE ‘2249 
YA INN IBM PC/XT/AT are registered trademarks of IBM, Inc. 78100 188/ 748900 “STAND UF’ Style Opnonal 


160] 7/7 Mee 


JUST SAY CHARGE IT! 


ADO 395% FOR Mc/VIBA OVER 
=== 1-800-825-SAVE custattas 


PRICES AND PAYMENTS ARE ume TO CHANOE WiTHOUT NOTICE 
TRACK ROAD. VOID WHERE PROHIBITED BV LAW $25 OD CREDIT APPLICATION FEE 


“AVASLAGLE ON EXTENDED CARE PLAN *' OPTIONAL ON SELECT EQUIPMENT 





ELECTRONIC GUARANTEED 
WHOLESALE HOUSE LOWEST 


OF PRICES 
AMERICA 


1-800-458-5446 
INILLINOIS 1-312-498-7960 
FAX 1-312-498-3237 


EPSON 


COMPUTER PRINTERS 
MODEL PRICE MOOEL 
LX-800 ....9pin 80col.... CALL LQ-500. . 24pin 80col. .. 


FX-850..... 9 pin 80col.... CALL LQ850... 24pin 80col.... 
Pee ee Bled 136 col... CALL LQ-950.. 24pin110col. ... 





EX-800....9pin 80col.... CALL LQ-1050 .. 24 pin 136 col. ... 

LQ-2550 .. 24 pin 136 Col. . 
Complete selection of EPSON accessories, tractors, cut sheet feeders, scanners, 
Serial boards, ribbons & cables. 





NEC* PRICE 


246pin 80 col CALL 
24 pin 80 col CALL 
24 pin 132 col CALL 
24 pin 136 col ‘$1050,00 
PAGE PRINTER CALL 
MULTISYNC Il MONITOR $575.00 


un fewlett Packard 


ML 393 
PAGE PRINTER, $1,605.00 UASER LINE 6 en PRINTER 


WE CARRY FAX MACHINES 


ELECTRONIC WHOLESALE HOUSE OF AMERICA AUTHORIZED 
CORPORATE COMMERCE CENTER ; SERVICE CENTER 
3100 DUNDEE RD . BLOG #706 ae 

NORTHBROOK, IL 60062 wo OCF ULL TECH SUPPORT 





CIRCLE 520 ON READER SERVICE CARD 








A Challenge To 
Our Advertisers... 


Ask your competitors how well PC Magazine pulls for them. Even better, 
find out for yourself. Reserve your space today in PC Magazine’s Direct 
Marketing Connection. It’s the first place serious brand specifiers look 
for the products, prices and vendors that meet their needs. 


Remember, a recent research study shows that 70% of PC Magazine 
subscribers purchased PC products by mail and telephone during the 
past year!* This is an audience that is responsive. 

With 15% off the general advertising rate, and a circulation of 700,000 
brand specifiers, you can’t afford not to be here next issue. 


“Starch Study, July 1986 | 


j One Park Avenue 
New York, NY 10016 
(212) 503-5100 
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CAL ee bee 
CALL Epson 
«CALL tppon PeALG/OXY 
CALL NEC P2200 

CALL NEC P5200 

CALL NEC LC890 Loser 
CALL Panasonic 10911 

Panasonic A)! Models 
— aaa Qis asia lace 


L Cxystaiprint ae Ws 
tt Xerox 4020 color 


Galt OTHER HARDWARE 
Complete FAX 9600... 


235 Kurla Digitizers 
179 Summasketch Plus 
499 Roland DXY880A 
239 Sweet P600 
153 Amdek Smart Scan 
CALL Diamond Scon 14 
CALL Goldstor 1420 8A 
379 Princeton Uttrasync 
319 Genus Plus 420 


SOFTWARE 
- ACCOUNTING = -— SEREADSHEETS _- 
Poe BPI Fromework ll 
) Lotus /Synehony 
59 Microsofi Exoel 


CALL Quatiro 
CALL Smort SW System .... 
11 Supercate 5 


9 Grandview 
CALL Microsoft Word 4 
CALL Muhmate Advantage tl 
115 PFS. Firs! Choice Va 
mnt 


Quick Bosic/C 
CALL Turbo Pascal /C 
225 Desqvew 20 
73 Windows 
119. Windows Devel Kit 
509 Desklink2...... . 
52 Lapknk 
105 Norton Utllities Adv 
159 Overdrrve 
225 PC Tools Deluxe 
279 Sidehick Plus 
67 Xree Pro 
309 Who-What When 
Genenc Cod Level 3 105 Word Perfect Ofhce 
Harvard Graphics, 275 Mothcod 
Show Portner FK......225 Statgraphics 
Ganms Mouse/Dr Hala = §9 Harvard Pro; Mngr 3 
Felix 99 Time Line 3 
Microsoft Mouse 103 What's Best 


800-662-2686 orders only 


forCa Orders.Tech Support, 44 5-255-2230 


Call or Write for Free Catalog 
PAYMENT: Visa. MasterCard, Cashler's.Checks, Per- 
sonal Checks with hold, Qualified PO's CA arders 
add sales tax SOFTWARE SHIPPING— UPS ground-2% 
af order, $5 min UPS Glue-3% of order, $7 min. 
HAROWARE — Callfor charges DEFECTS: Replaced or 
tepaired at our option. RETURNS: Subject to restock 
fee 


All Products New with full worranties: 
Price & avallability subject fo change without notice. 


A \V/I 


BAY 


IMPANY| 
584 CASTRO ST. A CA 94114 














HARDWARE 
ADD-ON-BOARDS. .351 DISKETTES ....... 354 
CD-ROM .......... 351 EXPANSION 

WINNERS es sien eee 354 
CABLES... eei es 351 

PERIPHERALS 354 
COMMUNICATIONS 351 

352 POWER 

SUPPLIES ......... 355 
COMPUTER 
SYSTEMS..... 352, 353 PRINTERS......... 355 
DISK DRIVES 353,354 SECURITY ........ 355 
SOFTWARE 
ACCOUNTING ..... 355 MEDICAL......... 360 
BUSINESS......... 355 MUSIC. .cc<-<.. 08 360 
BUSINESS PROJECT 
MANAGEMENT... .355 PREVENTATIVE 


COMMUNICATIONS 355 


356 
CONSTRUCTION. . .356 
DATA BASE ....... 356 
DATA ENTRY ...... 356 
DESKTOP 
PUBLISHING . .356, 357 
EDUCATION....... 357 
ENGINEERING .... . 357 
ENTERTAINMENT/ 
GAMES....... 357, 358 
FINANCIAL ....... 358 


FLOWCHARTING 358 
GRAPHICS ... .358, 359 


HBAUTH., cueen cs 359 
INVENTORY....... 359 
MAILING > 
PROGRAMS ....... 359 


MANUFACTURING 359 


MAINTENANCE .. .360 


PROGRAMMERS 
TOOLS 


PUBLIC 
DOMAIN...... 361, 362 


RELIGION ... .362, 363 


SALES 

MARKETING ...... 363 
SCIENTIFIC ....... 363 
SECURITY .. ..363, 364 
STATISTICS . . .364, 365 
SURVEYS w.050.63 365 
TAXES........ 365, 370 
TERMINAL 
EMULATION ...... 365 
UTILITIES ..... 365, 366 
WORD 


PROCESSING . .366, 367 


PC MAGAZINE & : 


THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKE 





VCE 


PRODUCT CATEGORIES 








MISCELLANEOUS 
ACCESSORIES ..... 367 DISK 

CONVERSION ..... 369 
BAR 
CODING ...... 367, 368 DISKETTE COPY 
BOOKS/CATALOGUES/ SERVICE.......... 369 
PUBLICATIONS . .. .368 

NETWORKING..... 370 
COMPUTER 
INSURANCE....... 368 SUPPLIES ......... 370 
DATA 
CONVERSION Piste 369 TAXES eee eee ese tne 370 
DATA RECOVERY, TRAINING/ 
SERVICES ......... 369 TUTORIALS ....... 370 
RATES AND INFORMATION 


PC Magazine Marketplace is a special economical section for 


product and service listings. 


Listings are grouped by category and sold by column inches. Sec- 


and color option available. 


Standard Directory Listings are also available for a minimum of 4 
issucs at $575 per issue {$2300 total). 


For additional information call 212-503-5115, 





MARKETPLACE ADVERTISING 


STAFF 


PC Magazine, 3rd floor 
One Park Avenue, New York, NY 10016 


Group Sales Director 
Kathryn J. Cumberlander 
Group Sales Manager 
Daniel L. Rosensweig 
Support Manager 
Monica B. Dixon 


Sr. Advertisiag Coordiaator 
Linda Annis-Lopez 
Advertising Coordinator 


Wanda D. Brown 


Production Director 


Anne Brockinton 


Production Coordinator 


Robert Clark 





ACCOUNT MANAGERS 


Kenneth Nova (2121 503-5175 
WY. UL. VT. NIL (CA 93996 DOWN) 


Senor Account Manuger 
Glenda Campbell (212) 503-5118 


NY. GA. PA. VA, DC, OH, AK, WY. MA 


Jeanne De Simone (212) 503-5156 

‘TX. MN, WI. AR. NC. IN. RIL DE. SC. 
LA. tb. MT. OVERSEAS 

Kathleen Morris (212) 503-5176 

UT. TN. NB. HI (CA 94000 & UP) 


BRIO ATREY ese SiR Y) 


50) 


Michaet Brooks (2 t2) 503-5125 


MI. CT. IL, KY. ME. OR. OK, AL. 


MO. NN.IA 


Jonatnan NGewunt 1212) M5-S11F 
NJ. WA, MD. AZ, CO, NV. MS, KS. 
ND. SDCALL CANADA) 


14800) 8254ADS 


PC FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115 . . . 


HARDWARE/ADD-ON-BOARDS 


THE X-BANDIT 4 EMS 4 

For XT/AT Enhanced expanded memory utiliz- 

ADIN ing LIM 4 Q specificahons Segmented memory 
Mapping, split memory addressing 2 mb in 

PC Magazine oe Se 8 mb “a Spooler, RAM disk auto 

configuralion software, manual warranty all 
Marketplace included $229 i 

Call (212) 503-5115 TELETEK ENTERPRISES, INC 

or (800) 825-4ADS prided 

(916) 920-4600 


TO PLACE YOUR 


(916) 927-7684 FAX 


CD-ROM/WORM OUTLET 


{S YOUR DATA SAFE? 
SAVE WITH THIS FANTASTIC OFFER 


<7 HITACHI & TOSHIBA DISCOUNTED 
BOOKSHELF & CD-ROM DRIVE $725.00 
del a ea THE BIBLE LIBRARY 9 eis, 20 References 


Encyclopedia 
Physician's Desk Reference ps cuned GROUERS MeGRAW HLL SCIENCE SUPERUP, PSIG 
ror 9960 US ATLAS GEOVISION AND MANY MORE? 


CALL ANYTIME 1-£ 1- 800-543-1 734 ORDERS ONLY 
JASON ‘ENTERPRISE 


[=] =e eaZle Pine St Suttalo. NY. 14204 
READER SERVICE CARD 


Drives iene fe rund: 
Hitachs 
Tostida mee for MAC SE/Ptusfll 
Ton vam ‘00 MB 


PC Starter Set (2 titles + Drive) 
Macovott Programmer's Library ¢ Drive 
Eaceaock Photography + De f 


Moen Papers or Electtonec Bible 
CD-ROM Sourcedisc 

Heaven & “ae 
{ Litray ox Grape 


COOMPANI 


CABLES 


Companion” allows you to 
add an extra keyboard and 
monitor up to 250' from your 
PC system unit. 

* Now available for * 
VGA and PS/2. 


DEALER PROGRAM AVAILABLE 
PRICES START AT $219 00 


CYBEX CORPORATION 
2800 H. Bob 


KEYBOARD & MONITOR 
500 FEET AWAY - ALSO 
DRIVE MANY MONITORS 
AT ONCE — CALL FOR 


FREE CATALOG 
NETWORK 

Ni TECHNOLOGIES, 
inc. 

19146 Clnebeth $t., Aurore, OH 44202 

(216) 543-1646 

(800) AGB-TECH 

CIRCLE $55 ON READER SERVICE CARO 


COMMUNICATIONS 


NOBODY DOES 


N 


& 


cas 


COMMUNICATIONS 


PC-Hooker 


Connect any two [BM compati- 
bies and transfer files back and 
forth at speeds exceeding 115,000 
baud, faster with parallel. 


Faster than LapLink 
Easier than Bridge 


Universal serial cable, 
parallel optional 
Bi-directional transfers 
Disk/file management, eg, 
Dirtree, Sort, Find, View 
‘Text edit and print facility 
Chat mode 
3.4” and 3 4” disks 
© PS/2 ready 
PC-Hooker includes everything 
you need for fast and casy file 
transfers for only $79.95. 
PC-Hooker PLUS with Hayes 
modem support is $99.95. Do 
everything in the background 
with PC-Hooker TSR for 
$129.95. For a limited time, get a 
parallel cable FREE with PLUS 


BETTER 


Stansuca or Exner ‘Statistics. 
1s 


1 Library (NEW) 
2a Be epee af 


Hundreds of CD-BIDM titles. Free 100-page catalog. 
AMEXMC/VISA 


Bureau of Electrome Publishiny 
18 Louisburg Squire, Verona, NI 7D 
(201746 WO 


CARCLE $52 ON READER SERVICE CARO 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE MS DOS 

MARKET... 


PUT YOUR PRINTER UP 
TO 300° AWAY! 


NEW LONG RANGER™ PRINTER 
EXTENDER ANO BUFFER 
Uses standard ¢4nra phone cable with modular 
plugs up to 300'(10' cable included) 
Beetle lad 


LONG RANGER WiGex BUFFER 


RANGER TECHNOLOGIES, INU. 
2235 FIRST ST_#119. SIMI VALLEY, CA 93065 
(805) 583-8847 
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PC MAGAZINE ee EBS 2%, 
St 


L receive yaurtransmussion STAR provides you wih 


SHARP 
MURATA 


MACHINES 


Factary Warranty Full Troining 


R | COH Immediate Delivery Installatian 
XE ROX CALLNOW _ Low Discount Prices 


FAX OF AMERICA 4-800-342-3299 
America’s Low Price IND. Catl 219-256-7049 


FAX Distributor CIRCLE $56 ON READER SERVICE CARO 


J WbutiNg InturMatioN via satelite ts pro! 
cost effective You can deliver mtormation 
econds ty an 


nywhere in the ontnenial | Sin 
untimited number of locattons You control authonzation to 
verything you need 
& S.T.A.R. will help you get started. Call us today at (801) 225-7000 
Satellite Technology And Research 
330 SOUTH COMMERCE ROAD OREM, UTAH 84058 FAX (001) 225-1660 
CIRCLE 553 ON READER SEAVICE CARD. 
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COMMUNICATIONS 





Invisible Network. 


* (ncludes all hardware and software-Nothing 

extra to buy 

© NET/30 Network Operating System is full-featured, 

has extensive on-line help, and saves memory 

© File sharing, pnnt spooling, file/record locking. elec: 
Ironic mali, menu system. security, network management 
diskless workstations, diagnostics 

* Also compatible with NETBIOS, IBM PE LAN 

Program, Novell Netware 

© 30-day money-back guarantee and one-year warranty. 


Mode! 200 Model 300 Model200A Ethemet 


IBM PC/XT/AT IBM PEXT/AT MicroChanne! IBM PC/XTAT 
8 Bil Bori6Bit 16Bit Bot 


Speed 1B Mbps 3.0 Mbps 1 BMbps 10.0 Mbps 
Wiring Twisted pair Twisted pair Twistedpair Thin coaxial 
Price $215 00 $315 00 $399 00 $399 00 


“A joy to wee. | highly 
recommend it.” 
—Data Based Advisor 


Compatibility 


For more information cail (415) 570-5967 or wine 


Invisible Sottware, inc 
1165 Chess Drive Suite O. Foster City. CA 94404 


Extender 


by cybex 


Extend the distance between 
Monitor /Keyboard and System Unit 
up to 250 ft. 


© IBM PC XT AT PS'2 and 100% compatibles 

* Available for MDA CGA EGA(TTL) and VGA 
{Anatog) Monitors 

© 25 50 100. 150 200 250 ft lengths 

¢ No external power required 

* Special orders for any length up to 500 ft 

* Prices start at $150 

* One of a kind product 


CYBEX CORPORATION 
2800 H Bob Wallace Avenve 
Huntsville AL 35805 
{205) 534 0011 


CIRCLE S60 ON READER SERVICE CARD 


COMPFAX, ic. 


CHIPS.ALI 





FAX MACHINES 385 


Nop FO < 
Murato M1200/4600 
Savin. LIL lL MV 


mle 8 








ADD A SECOND USER 





to your XT/AT/386 


@ Two users can work simul- 
taneously under DOS on 
same or different programs. x 
@ Use any off-the-shelf DOS 
Program. 
@ SHARE file, data, modem. 
math co-processor, pnnter 
and other peripherals. 
@ Simpte to ma, easy to use baa a 


== 
i aPCSHA 


42CK  DAPCSHARE 


. ZAKI Corporation © 420 Maple Si. © Marboro, MA G1752_ © Marborg, MA 01752 


ai 
foc dieses 


CIRCLE 863 ON READER SERVICE CARD Con S08] Call (508) 480-0201 © FAX (508) 461-0505 





TOSHIBA LAPTOPS $385.00 MACHINE 


AX 


MURATA M/1200/ -  $645/695.00 
RICOH 800/20. .. $799/1485 
109s, CANNON 20/8... : 
SHARP FO 220/420 . 
SANYO SF100/200 . 
SANYO SF S15H ... 
TOSHIeA TF211 


Terms. lr pa rea atl aa 
T.P.C. 12603 Hoover St. Garden Grove, 


Rent *Buy *Leese 800-444-319 99 F i 716-008-1202 


CIRCLE 564 ON READER SERVICE CARO. 


COMPUTER SYSTEMS 


Beste = . $1329. ncrraes.08 


. $2199.00/2399.00 


Lae ae 
X MACHINE 


FAX} UF 155 
PANAFAX UF - 250 . 
PANASONIC KXF120 
Sanyo SF 600 Copier .. 





BELOW WHOLESALE! 
LOGITECH PS BUS MOUSE 


3 button, generio bus card, & 
conver Spy. FREE ap 
WYSE VGA MONITOR 


price. 


Phoenix BIOS 

+ ne or JEN ile; o wait states 

xpandable to 1 megabyte 
a Onboard clock end celendar 
@ Digitai speed display 
@ Herdware reset & turbo sw. 
@ 5-Dr. capacity with 3-Dr. open 
@ 200 watt power suppty 





@ COMPUTERS © MODEMS 
@ PRINTERS 


Califomia — 744-339-5449 
FAX: 744-839-5036 
CIACLE 561 ON READEA SERVICE CARD 


@ H/F DISK DRIVES 





Processors-Intel . 


Paw as 





SHARP 220 


in IL, 312: 394-3334 


CIRCLE 562 OW READER SERVICE CaRD 





PC MAGAZINE ® FEBRUARY 28. 
syd 


12 MHz 16 MHz 
BareBone 490.00 645.00 
Comes with: 
@ Zero K RAM 
@ 1.2M floppy drive 
@ Floppy/HD ctrir 
@ 101-key keyboard 
770.00 925.00 


Order (B00) 543-5107 apa) 
info (714) 990-2097 aor 


JAWIN COMPUTER PRODUCTS 


We stock over 100 Iteme of peripheral 
cards, please write for our price list. 


CIRCLE 565 ON REAOER SERVICE CARO. 





ete) 


MONO 386 SYSTEM, 73MEG 


‘Univon 390, 18MHZ, tmeg RAM, Am- 


Salt ter ant 


halal 
Tak 


Trackball 101KB Combe U TE 
Wi 


(coojtea-ettsext 19 192 


CIRCLE 566 ON READER SERVICE CARD 





FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-515... 





286-12 MHZ PORTABLE 


© Intet 80286 - 8/52 MHZ ®@ 640K RAM @ 20 MB Hard Disk @ 12 
MB Floppy Dive @ Ser/Par/Game Parts @ 200 W P/S e New 
LCD Screen @ External CGAMGA Monitor Port @ Top quality 


Motherboard e Excettent for Networking @ One year parts & 
tobor warronty 
NATIONAL COMPUTER 
$1 695 9823 Mira Meso Bid. San Diego, CA 92434 
Is (649) 530-2446 


(CIRCLE 567 ON READER SERVICE CARD 





COMPUTER SYSTEMS 


m0 PC-RENTL 





IBM PS/2’s 


Up to 41% off! 


MODEL 50.021 
MODEL 60-04) 
MODEL 60.071 
MODEL 80. nt 
MODEI. 80.07 
MODEL 80 rit L 
MODEE 86 3tf 1199 
American Micru Computer Center 
eu {fin Road - Suite #4 
.anderdale, FL. 33312 
305) 985-9406 


386-20MHz 
$1649 .. 


*1MB-OWS *1.2MB ED *FD/AID Cont 
*S/P Ports ®2878 387 Sockets *KB- 101 
CIRCLE 569 ON READER SERVICE CARD 





CCUTTTTTTACERNGRRRORET TORE TTT ECT 










of Discounting 
Computers 
& Cellular Phones 


Others copy our ads, 
but not our service 















Hf MARYMAC moustres ne 
DSU Katy buy 
Katy (Itousten) TX 774450. 
173.392.0747 FAN (7141 574 4867 


= 


WneNoUUHHAu MMI UH! OTTO 


W/ 43MB, 45mS, RLI., I: 0 Tat. $1989 
W/LTOME, 28mS, RIL. I:1 bot, $2395 
W/ISOMB, 25mS, ESDI $2n95 
W/S0MB, lomS, ESD $3795 
386-24MHz add $400 - Call for options 


ESC Computers, inc. 
445 La dolla (243) 655-3605 


viene Fax (213) 655-8945 


MICRO WHOLESALES _(713)-172-5566 


AST COMPUTERS 

288, Model 80: 512K Flam $1308 
986, Model 300: 1MB Flam 82706 
Model G0, 140%, 140, 170,300 Cail 
MITSUBISHI COMPUTERS 
MP280, S10:840K, 12M FDD $1080 
MP906, 110:1MB,12MFDD $2296 
Laptop 2861-200: 640K, 20MB $2105 
PANASONIC PRINTERS 
WOCP1124, 24 PIN, 18289 CPS $200 
1X-P4480, Lager Pastner, 11PPM $1305 
(X-P 10801, 10011, 10821,1506,1524 Call 





ZENITH LAPTOP COMPUTERS 
184HP: 640K, 20M8, wiodemn $1806 
Supersport 206, 1MB, 20MB HD $2925 
SuperSport 286, 1M@B, 4OMB HD $2205 
TurboSport 386, 2MB, 40MB HD LOW 
EPSON PRINTERS 

FXBS0, 264 cps, 9 pin, NLO $348 
LOQ1050, 24 pin, 264/88 CPS LO $730 
Lteoo, FX1050, LOS00/650/2550 Low 
INTEL MATH CHIPS 

All chipe (8087, 80287, 80387) Call 
Hours: (M-F) 9:00a-5:30p CST 


CIRCLE 570 ON READER SEAVICE CARO 


Computer Systems /Disk Drives 


8088 sys. 4/8MHZ 640K 20MB $908 
286 sys 6/10MHZ 640K 40MB $1349 
386 sys 16/20 1MB RAM 40MB $2227 
Hardcard 20MB 2Bms $327 
Seagate 60MB ALL HD S $388 
Adaptec 2372 11 AT RLL co $140 
Micropolis 1325 72MB 2 gms HO $475 
Fujitsu 360K Floppy Driva B1 $61 
Sony 35" 1 44MBF Drive $93 
Samsung 455% Multisync Monit $415, 
Star NX-1000 Printer 144cps $170 





1294 South St.. Long Beach,'CA. $0605 
Tel: (213) 422-4444 
Fax: (213) 422-7676 
CIRCLE 571 ON READER SERVICE CARO 

















F FOR = DISK DRIVES 

= FREE IE SRMATION + = 

= / HOW TO GET Capacity Flat RateSPECIAL 

= (TANDY COMPUTERS 5 10-14mb $75 

= 15-19mb $99 

= Vile BEST PRICE, 20-30mb $125 $112.50 

= = 31-40mb $150 $135.00 

= = 41-49mb $175 $157.50 

SCALL = 50-85mb $210 $189.00 

=rnce 800- 433- 7253 = | 86-120mb $275 $247.50 

= (95CENTAAL.MONFR) = 121-150mb $325 $292.50 

Bivccevictisteccsesiet fest SikvelmeS25 eee 
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Also Available 
© IBM PS 2 Models 


50Z, 60, 70 


e@ Compaq Portable Ili, 
SLT 286, Deskpro 386E 


e Macintosh 


Next day, 
anywhere 
in the 


SE, Mac Il ULS.A, 


@ Appte Laser Writar NT, NTX 
eH P LaserJat Serias Il 


800 PC-R 


IBM PS 2 30-286 


** Maxtor «** 
72M, 20S, MFM 
120MB, 25048, MPM {302 
160MB, 26S, MFM 1375 
150MB, 14m, Esovscs! 1 
s3emB, ems, Esovscs! 2175 
77a, tems, Esovecs! 4395 


USM DISTRIBUTORS 
01 Grandview Dr., So. SF, CA 94080 


1-800-GO TO PRC 


47” GREAT PRICES 
For example 
10 MHz AT 640K VGA System 
$1425 
Highest Quality Components 
Knowledgeable & Courteous Personnel 
Full Line Computers & Peripherals in Stock 
Get it all at =| 





ASS 


800 727-3685 


+ OPseagate Speciaiss 


MYLEX = woiena. ore 
Motherbosrde OMT! « ADAPTEC 
# 1:17 INTERLEAVE « 

+ PERFORMANCE SYSTEMS « 


415-952-5885 @® 


The Lalest Laptops at Low Prices 
alang with a wide Selection of 
Accessories including . . . 


© 544" or 34" E: 


1, and Int. Driva 


. 


Panafax and Sharp Fex Machines 
For Fast Reliable Service Call 


= 


201-469-7678 - 7 Deys 
SAM-10PM (EST) 
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VALID THROUGH 3/15/89 

Wa rapair most major branas 
FLOPPY DRIVE REPAIRS 

FLATRATE $35 and $45 


90 day warranty on ail repairs. 


5 day turn-around tima. 
jb TECHNOLOGIES, INC. 
21011 Itasce St.- #F 
Chatsworth, CA 91311 
Telephone (818) 709-6400 
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THE a ae PROD AND ol ia THE MS — MARKET... 
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Law 


Bi 
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DISK DRIVES 


Sysgen ¢ 
Reliant Senes Mode! 21000 MB $878 
Model 350/125 MB CALL 
$2408 


Bndge Fite 


Seagate 
‘$1225 21 Ma 
‘ST138 32 MO 


"us Development 
Hardcard 20 MB 


Hardcard 40 Ma 


mM35" 1MB 


COMPUTER OUTFIT 


P.O Box 2116. Buffalo. NY 14240-2116 
227 Greakwaters, Buliaio, NY 14202 
9-000/848-5500 oxt. BS FAX #716/632-0534 
NY Stabe orders add 6% sales tax 
Prose suiyect to change. Chects., crenay ordara & PO. 
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DISKETTES 


BUY QUALITY 
FOR LESS! 


DYSAN 


51" DS/DD a O° 


100% CERTIFIED 
LIFETIME WARRANTY 


Pace based on quantity of 250 in bulk 
includes Tyvek sleeves ond Jobel kits 


800-222-0490 
in NJ 201-462-7628 
FAX 201-462-5658 


24 HOUR SHIPMENT © 


MEGASoft 


PO Box 71D, Freehold, NJ 07728 
Fu service dupication teciity 
CIRCLE 579 ON READER SERVICE CARD 





EXPAN SION UN ITS 


ROM UPGRADE CHIP FOR 
ORIGINAL IBM PC 

This ie the hard to get IBM upgrade 

ROM that ellows your onginat PC to 

ubtlze the full 640K of RAM end 

allows your PC lo recognize and 

use e@ bootable hard disk These 


are authentic 18M chips - not pulls 
ONLY $49.95 EACH! 
Prog _No_ 1501476 IBM 81-83 

SELF-| -RELIANT PC PRODUCTS 
17 Kelekeus Nees ee 33 


TELEPHON et b08-346-1 608 
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PROMPT DELIVERYIN 
SSR 


80 

35 ne 
80 re 
00 ns 
Ons 
100 ne 
100 ns, 
20 ns 


Beet (018) 267-0961 


Pee sat a eters © age 
Tr tetasgicteted 
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|__DYNAMIC RAMS | 


SIMM coco §=$CALL 

AMBIT iom $33.00 

51425610. $37.00 

41464 ism. $14.50 

41256 1200 $11.95 
WY 41256 sir 

51256 sore $12.25 
WY 4164  isire 

"yer ngh one. 20 Roce __ Nema 





FC Dare 


ye 
Pet 

rm Ps 
mers 
mem ik 
me ii 
mem fis 

re i 

¥-20 oe Vere $0 

v.30 oH oe be 


| 
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PERIPHERALS 


PERFORMANCE PERIPHERALS 
for 


TOSHIBA LAPTOP COMPUTERS 
“2 ai bps taparien Mot linternal Modems fur 
TUOG + THI TROD Thea TSN, T5200 
Mle $409 WILT & Acoustic Coupler jacks 
MIE - $499 RID jack, BS2352 COMMS DEO 
©2200 bps fnicraal Modem for Toshiba THON 
MENG $049 RULE A Acoustic Ceupter facks 
2 bps Built He Meader fee T2000, TG 
M2410 $599 RINT pach, purer contend mode 
Sa52k Sto 


SCOMMS 2 kapension Mut Gant 
DIS2k $20 


“Tal COMMS Expense Card 

SMM AZ LO bxparsion tard = CME $299 

SOOMMS-2 terval THM Gand 8.2428) $1 

UlapEPONE ER is ternal hatter freer packs and 

prrwer adapic rs bor the: laptop: computers 
PRODUCT RAD Nion 

W190 Pacific #201 Sane hans Ohesgne £4 95 a 

Phone (405 546-9713 FAX (405) 546-9716 
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PERIPHERALS 


9-Track Tape 
Subsystem 


Now you can exchange data files 
between your IBM PC/XT/AT 
an a ay mainframe or mini- 
iter peng eM compatible 
or 6250 BPI 9-Track tape. 
Unt can also be used for disk 
aren Transfer rate is up to 4 
megabyt es per minute on PCs 
coin apebles. Subsystems 
include or 1044” streaming 
drive, tape coupler card, 
2 les and software. 


[JUALSTAR, 


9621 Irondale Avenue 
Chatsworth, CA 91311 
Telephone: (818) 882-5822 
CIRCLE 504 ON READER SERVICE CARO 


* Complete eyetem menufacturer 
. Support PC/AT/AT/PS2 & Mec 
e tee we Me ioecr ne ees 
* Use wi 
* Linka to FORTRAN, Cc, or ceeok 
© Networking capebility 
© Cuetomized softwere evellabie 
* Powerful deta extrection 
Inventory of Anriteu, 
r, Kennedy, Queletar 
© Feet technical support 
* Syetem prices from $2995 
Avoid the middteman—Go direct! 


FLAGSTAFF 602-779-3341 





ENGINEERING Fax 779-5998 
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TO PLACE YOUR 
AD IN 
PC Magazine 


Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 
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9-TRACK MAG. 
TAPE SUBSYSTEM 
FOR THE 
IBM PC/XT/AT 
AND... 


& 


For information interchange, 
backup and archival storage, 
AK Systems offers a 9-track, 
IBM format-compalible 2” 
magnetic tape subsyslem for 
the IBM PC, featuring: 


® IBM format 1600/3200 end 800 cpl. 
® Software for PC-DOS, MS-DOS, 
XENIX. 


f Aisofor AT&T, DEC, VAX, VME, 
$-100, RS-232, IEEE 488, 


AKSystems 


20741 Marilla St. 
Chatsworth, CA 91311 

(818) 709-8100 

TWX: 910-493-2071 

Write, phone or TWX for information 
CIRCLE 586 ON READER SERVICE CARO 


- SYSTEM 


FOR IBM PC/XT/AT 


+ Mainframe to PC Data Transfer 

+ High Speed Backup 

+ All Software, Complete System 

+ Service and Support, easy 
Installation 


call (818) 343-6505 or mrite to: 
Contech Computer Corp. 
PD Box 153 Tarzana, Calif 91356 
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POWER SUPPLIES 





TURBO-COOL 150: 
Cool, Quiet Power 


TC150 


MODEL POWER COOLING NOISE PRICE 
STANOAAO XT 150W  =OK STO 889. 
STANOAAO AT 200W_—_1.0K $109 


$0150 PCT = 150 a 12 








$0200 AT mow IK 610 
TCIM POAT «6 1SSW 22K = 80h. 
TC20 PCXT «= 20W 27K STO S188 
TC2S0 AT tow KETO Sto 


FCC UL, 120V/260V 4 drve plugs, heavy duty com 
ponents patented cooling system 1 year warranty 


PC POWER & COOLING, INC. 

31510 Mountain Way, Bonsall, CA 92003 

619) 723-9513 VISA/MC/COD/PO 
CIRCLE 840 ON READER SERVICE CARO 









PRINTERS 


CITIZEN 
PRINTERS 


120 CPS,2$ NLQ 
100 CPS,35 NLQ 


240 CPSA0 NLQ 
60. COLUMN 

MODEL MSP 45240. CPS,40NLO 
132 COLUMN 


00 CPS,50 NLQ 
80 COLUMN 


300 CPS,50 NLQ 
132 COLUMN 


MODEL MSP 50 
MODEL MSP $$ 


MODEL P-35 35 CPS 
DAISYWHEEL 132 COLUMN 


SEQUEL (713) 461-4218 


AMO TLALECK, SV UNLTTON. TR TR 
en Ano aren sae eer 
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THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES IN 


THE MS DOS 
MARKET... 





PRINTERS 


ADD POWER TO YOUR 
LASERJET Il FOR LE$$ 


‘ieee Memory Boarde: 
1 -$277 
2MB - $579 “ 
4MB - Call 
Font Cartridges 
2+ -$209 
123 - $249 
B/F - $169 
HP Plotter (HPGL) Emulation: 
LaserPlotter - $129 
D.H. SYSTEMS, INC. 
4940 Cotner Ave 
Los Angeles, CA 90025 
(213) 479-4477 
VISA-MC 
CIRCLE $89 ON READER SERVICE CARD 





SECURITY 


INSURES FOR POWER SURGES! 
When SAFEWARE designed the onginal com- 
Puter insurance policy, they decided to cover 
even the notorious POWER SURGES Today you 
can buy comprehensive, full replacement pro- 
fection against theft, accidents, fire, earthquake, 
water AND power surges for as little as $39 a 
year Call lor detais & immediate coverage 
1-800-848-3469 

SAFEWARE, The Insurance Agency Inc 

2929 N High Street 

PQ, Box 02211 

Columbus, OH 43202-0211 








SOFTWARE/ 
ACCOUNTING 


PC-FUNO 

The leading fund accounting system for focal 
gems and non-profit organizations Modules 
Include General Ledger, Accounts Payable En- 
cumbrance, Obligation Tracking, Accounts Re- 
cervable, Payroll, Budgeting, Fixed Assets and 
Donos Receipts The system supports up to 99 
funds, 9999 depts PC-FUND runs on the IBM- 
PC and most MS-OOS and XENIX computers 
AMERICAN FUNDWARE, INC 

P.O. Box 773028 

Steamboat Springs, CO 80477 

(800) 551-4458 (303) 879-5770 


NEW! TIME-SAVING PAYROLL 
Automates weekly, bi-weekly, semi-monthly or 
monthly payroll for up 1o 200 hourly and/or 
Salaried employees Accepts lime as hrs min 
Ail taxes + city 401k, atter-the-fact payroll, 
lips Prinls checks/W-2's/Quarterly reports 
$95 + 2.50 s/h Money Back Guarantee Visa/ 
MC/AmewDC Call, fax or write 

Phoenix Phive Software Corporation 

7830 East Gelding Orive, Suite 400 
Scoltsdale. AZ 85260 

900-331- 1811/602-483-0991 or 

Fax 602-948-1379 
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ACCOUNTING 





General Ledger 
Accounts Payabhe 
Purchase Order 
Payroll 

Personnel 






World's Finest Fund Accounting Software 


Unley Billing Police Cations 
Business Liceme Cash Management 
Accounts Recewwabhe Work Managemont 
Anwertory Cash Regrter Systems 
Fiued Assets Pet License 


UNIX, XENIX, ¥MS, MS-DOS, P5/2, Networks 
CORBIN WILLITS SYSTEMS 
35754 Mission Blvd., Fremont, CA 94536 © (415) 790-5600 
Cities, Non-Profits, Grants, Utillties, Counties, Education, Special Districts 
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MIP FUNO ACCOUNTING 

The MIP Fund Accounting System meets the 
financial and managenal reporting requirements 
ot not-for. profil and governmental organizations 
The System features multiple fund and fiscal 
years, user-delined reports and six levels ot 
account coding. Modules olfered G/L, A/P_ AVR, 
Payroll, Encumbrance, Expenditure Budget. Reve- 
fue Budget and Lotus/DBase Intertace. MIP FAS 
5 available for IBM XT and compatibles. 
MICRO INFORMATION PRODUCTS 

505 Eas! Huniland Dr, Suite 340 

Austin Texas 78752 

(512) 454-5004 1-800-MIP-FUNO 


dBASE ACCOUNTING TOOLS 
*GENERAL LEDGER *ACCTS PAYABLE 
“dINVOICER & A/R °SALES ANALYSIS 
“SERVICE BILLING “ORDER ENTRY 
“JOB COSTING “JOB ESTIMATING 
*PURCH ORD/INVENTORY “PAYROLL 
$99 a + s&h w/BASE 2,3 0F3 + Source Code 
GATAMAR SYSTEMS. 

4876-P Santa Monica Ave 

San Diego, CA 92107 

{619) 223-3344 
Visa-M/C-AMEX-Check-COO 


BUSINESS 


What to BUY 


Who to HIRE, REWARD 
What's top PRIORITY 





ication src tar angle” 
ment, department or peers. Focus on I 


[ aaeee ie eter » | 
I DECISION PAD™ makes the familiar 
decision matrix come alive on your PC. 
Plain Englisb workshoet Fast, easy | 

graphic operation. 3-D Groupware 

J option. Practical, created ty a senior tine fj 
manager. $195, Satisfaction guaranteed. 

W ssighty recommended”. BYTE l 
“I'm hooked”. Dyson, FORBES i 

[Welcome addition” - PC Mag I 

| ae = a oe SS ee ee 

FREE Demo ($10 valuc) 

] CALL 800-237-4565 ext 138 

| Apian Software 415-851-8496 | 
Box 1224 Menlo Park,CA 94026 
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BUSINESS 
PROJECT 
MANAGEMENT 


PROJECT SCHEDULING 
IN 1-2-3 AND SYMPHONY 


PROJECT CALC ‘adds In’ new monu 
choices to creata projects on your 
spreadsheet Link project costs & dates 
wen uae, Ask “what- with time! 

Oraw Gantt charte of dates, slack 
time, milestones. And PERT charts or 
Network diagrams of tasks. Print charts 
through PrintGraph with colors, tides 
and Format and print tabular 


reports ol Gates arid costs with /Print 


a i the raat intea 
anatysia en 
eat ond tnish dates for each tack 


ya 
with CGA, EGA, 

FRONTLINE SYSTEMS, INC. 
Box 7408-PC, San Francisco, CA 94120 
{800) 451-0903 x55_ (916) 677.7171 x55 
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Business Plans 


BizPlanBuilder™ Quickly & 
easily complete an effective business / 
marketing plan for presentation to in- 

| vestors, Sr. management or clients, A 

| comprehensive and proven framework 
— Over 85 pages of outlines, headlines, 
structured sentences & paragraphs, lists, | 
financials, suggestions... already typed 
into 29 ASCII text files & Lotus®, 
Follow tutorials & edit into a finished 
plan, Includes manual, Preferred by 
investment capital experts, corp, mgrs & 
experienced consultants. $99°+53 UPS 


Tools For Sales" —¥i-day accept /retorn] 
13338 Wildcrest Dave Site icense avail 
Los Altos Hills, CA 94022 VisaeMC*Amex 
|s00: 442-7373 + 415/941-9191 Catt today, 
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COMMUNICATIONS 


UNATTENOEO FILE TRANSFERS 
© Error Ire iranslers between multiple sites 
© Schedule transters any lime(s), any day 
© Use stand alone of with other programs 
‘© No complex script fanquages to leam 

© Easy set-up commands like Send. Receive 
© LAN compatible, Mulli-ievel security 

© Introductory offer $75 per location 

SFI, fre 

Box 531650 

Grand Praitie, TX 75053 

(800) 433-5355, (214) 264-2626 


“= MARE 


COMMUNICATIONS 


COMPUTER-TELEX-LINK 

Your PC can send and receive telexes quickly 
and easily with Computer-Telex-Link Replace 
that aging telex machine! Add telex service to 
your business tor cost effective worldwide com- 
Munications! Computer-Telex-Link franstorms 
your PC inioa state-of-the-art communications 
tool tor lelex 

Cawthon Software Group 

24224 Michigan Avenue 

Dearbom, Michigan 48124 

Phone 313-565-4000 


MULTI-LINE PC-DOS BBS 

The Bread Board System (TBBS) - Secure. 
relhable. full-featured commercial EIS for IBM 
XT/AT/386/PS2 of compatible Eassly 
customized by non-programmers Kermit, X & 
Y - Modem High pestormance allows up to 32 
simulianeous callers User audil trail 
300/1200/2400/9600 bps 

eSoit. Inc. 

15200 East Girard Avenue, Suite 2550 
Aurora, Colorado 80014 

(303) 699-6565 


CONSTRUCTION 


CONSTRUCTION MANAGEMENT 
Affordable, understandable software lor buid- 
ers. Job cost. billing time and materials or per- 
cent complete, payables, change order and 
fetenlion tracking im one package Prints 
checks, statements, bids, 30 + reports Clear 
manual & help windows, backed by our profes- 
sonal phone support staff $795 

YARDI SYSTEMS, INC 

613 Reddick St 

Santa Barbara, Ca 93103 

(805) 966-3666 


CONSTRUCTION ACCOUNTING 

The CMAS System is designed lor contractors 
where Iracking job costs 1s required Modules 
include Job Cost, PR. AA, AP GL. PO's, 
Inventory, Service, Oispatch, Estimating, fnvor- 
cing, and Report Generator CMAS ts fully 
integrated Mulli-Terminals available 
OATA-BASICS 

11000 Cedar Road Suite 110 

Cleveland, OH 44106 

(216) 721-3400 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 


Call (212) 503-5115 
or (800) 825-4ADS 


DATA BASE 


GBASE Ill PLUS Workalike 
Free Trial, Send No Money 


PC MAGADNE MAY 17, 80° said, 

Tonisa programmable relational 

DBMS _ faster operation m the wterac- 

tvemods _ thamenu modes alancier 

and more completa version of dBASE'a 

Asssum mode tants3ilisa 

dea forthoso who woud be lado have 

a dBASE Ill PLUS clone” 

FREE day nal tl (USA 

wrt, oF Epes ped fall sae Ca 

cere warty +$5 eh dwAmER 

Jon 1 Computer Solutions, Inc. 
26 Findwood Onve 
Trumbull, CT 06611 

G BASE I) PLUS ts a tademark of Ashion-Tate 

CIACLE $83 ON NEADER SERVICE CARD 


ROOTS Ill FOR GENEALOGY 

Organize your famity tee and print camera-ready 
tamity books containing charts, text and indexes. 
Store, setneve and display 1000's of family tacts 
with biographical sketches and source documen- 
fabon. Lightung-fast searches and sorts. 750 
page manual Satstacton guaranteed. Wote for 
tree brochure $250 (+ CA tax). 

COMMSOFT 

2257 Old Middlefield Way, Ste A 

Mountain View, CA 94043 


415-967-1900 800-327-6687 


DATA ENTRY 


DATA ENTRY 


has changed.. 
Fam hapten 374, PourP howe, 
CADE, and Now even the most 
Caper Gas UT Ey oneen ee 
pele ali teller 


ba pe leg 
ive Sere 
« race 
the wertd. 


Bring your data entry 
up-to-date with... 


KeyErntry ii! 


Complete Evaluation 
Available 
1-800-533-6879 or 1205) 251.2005 


CIRCLE 594 ON READER SERVICE CARO 


DATA ENTRY 
EMULATOR 
Runs on Stand-elone or networked 
PC's, compatibles or PS/2's. You will 
not find any Date Entry Syetem 
-FASTER, EASIER to use, or LOADED 
with more USABLE feetures, Distribu- 
tlon Worldwide. imbedded rev-10 key 
option. Fully menu driven. 
A compiete edit longuege Included. 
Cali for our free 30 day triel period. 
Price $395 - 
avail lor IBM AS/400 & S/36. 
COMPUTER KEYES 
21929 Makah Rd 
Woodway, WA 98020 
TEL: 206/776-6443 
FAX: 206/776-7210 
USA 800/356-0203 
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DATA ENTRY 


A Data Entry System 
e 
Perfect Enough to Satisfy 
6649? ° 

Type “A” Personalities. 
If you demand the same accuracy, perfection, and hard 
work from your data entry software as you do from your. 
self, then RODE/PC is your type of product. RODE/PC is 
a type “A" solution for people who Insist on easy applica- 
tion design, powerful validation, two: pass and trail verify 
modes, exceptional conditional processing, full record 
output control, complete system management facilities, data security and 
much more. RODE/PC is an extmordinary product to meet extraordinary 
fequirements. 
Like RODE/PC, your hardware must be right for today and ready for tomor- 
row. DPX recommends RODE/PC with the IBM® Personal System/2® prod 
ucts. They feature an Integrated system design and the quality and 
dependability you expect from IBM. Along with the IBM OS/2% the Models 
50. 60, 70, and 80 offer the exclusive “IBM Micro Channel" Architecture. 
See for yourself why 6 of the (0 largest companies and thousands of others in the US have 
selected RODE/PC as the ultimate PC data entry solution Our customers say “RODE/PC isa 
beautiful product, designed by people who clearly understand the market “ Call us to 
discuss your data entry plans and ask about our evaluation program. 

DPX/IDEAS lg | 

Data Entey Division \v 

20823 Stevens Creek Alvd., Suite 130 

. Cupertino, CA 950t4 

(408) 973-9292 
1BM Personal System2 and OS/2 art registered trademarks and Micro Channel is a trademark of intema- 
onal Business Machines Comoration CIRCLE 596 ON READER SERVICE CARD 


VDE—Viking Data Entry 
The premier data eniry system Full-featured to 
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feplace key punch & keydisks Full screen 
“FORMS,” double-key verify, wide variety of 
options, crosstoots, subtotals, batch balancing, 
duplicating, statistics, skipping, etc Character, 
field & record level validations $120-600 Also 
for minis 

VIKING SOFTWARE SERVICES, INC 

2815 East Skelly Drive, Suite 816 

Tulsa Oklahoma 74105 

(918) 745-6550 


DESK TOP 


PUBLISHING 


DESK TOP 
PUBLISHING 


Optical Character Recognition (OCR) 
PC-OCR™ software converts printed/typed 
documents into editable text files for your 
desktop publishing system Supports HP Scan- 
Jet, Canon, Panasonic and mos! other desktop 
scanners Pre-trained tor many popular lonts 
and trainable to read virtually any typestyle, 
inel foreign lonts. Reads proportional text, 
Matrix printer output and Xerox copies $385 
Chech/AMEX/VISAMC/COO 

Essex Publishing Co 

PO Box 391 

Cedar Grove, NJ 07009 

(201) 783-6940 


Desktop Publishing Software 
TABIN tor WordPertect, Ventura, PageMaker $9 


e abn peeeraan teas) wean 


proportional fonts) trom Lotus, 
|DLINE tor Ventura, PageMaker, WordPerfect 


foto, Haredox, DBS, ASCH, 


$185 


e pope reey caren cee 


NEWPONT for Ventura 


$185 


@ Modifies existing Postecript fonts with outlines, shadows, skews. 


VENTURA UTILITIES tor Ventura 


* Coples Chepter tes, enables opecial eye 


$99 
printer to Diablo mode, 


LOADER tor oll Postscript Printers $59 
@ Loader saves time printing by downlceding Adobe fonts. 


COREL. 1600 Carling Av: 


Ottawa. Ontario K1Z 8R7. (613) 72 
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FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115... 


DESK TOP PUBLISHING 


We don’t do newsletters 


But if you’re doing, 1,000-page technical documents, we’re the 
best—automated, style-sheet-driven, sophisticated pagination 
slick publishing features, and camera-ready output. 


GML/PC™ 


The technical documentation and specifications specialist. 
Command Techaology Carporatioa, 1900 Mountain Blvd,, Oakland, CA 94611 


Telephone (415)339-3530 Telex:509330 COMMAND TECH 
CIRCLE 598 ON READER SERVICE CARD 


LePrint Version 3.6 


Desktop Publishers! 

when you need the best tools for 
Screen Capture ang 
Image Management: 


, image 
within your applications, capture preview, LIM 
EMS 4.0 support, and much, much more! 


Supports EGA, VGA, Hercule, CGA, MDA 
adapters. Suggested retail price, only $; 9% 


B>4BB inner media, inc. 
[@03}465-2216 Vows, -7195 Fax Vea, MC. Am Exp 








EDUCATION 


“The bottom line on LePrint is thal it creales 
documents of beauty” - Jon David, NYPC 
Newsletter Choose trom 20 + type styles, 1/16 
fo over 10 inches Easily condense. expand, 
italicize, bold, ciscte or rotale text Supports 
over 170 dol- matrix & laser printers IBM PC's 


Starts at less than $200! 
LeBaugh Software Corporation 
10824 Old Mill Rd, Suite 6 
Omaha, NE 68154 





THROW AWAY YOUR 
COMPUTER MANUALS! 


Learn Popular Software Programs With... 
VIDEO INSTRUCTION TOOLS 


Lotus 1-2-3 (4 hours) 
PageMaker 30 - PC (2 hours} 
PageMakar 30 - MAC (2 hours) 
Venture Publisher (2 hours) 
Ventura - techniques (2 hours) 
Intro To IBM-PC (1. hours) 
Q&A(1 . hours) 


$9995 
17995 
. 17995 
17995 
179.96 
7ass 
7995 


WordPertect § 0 (4 . hours} 
WordPertect 42 (3 hours) . 

DOS 3.343; hours) ..... . mee 
MrcroSott Word 40 (2': hours) . .. 
MicroSoft Works (12 hours) . 
MyperGard - MAC (2 hours) 


These video tapes are selt-contained training guides, which demonstrate avery 
command in a given software package, white showing the computer screen and 


keyboard SIMULTANEOUSLY Save money 


Call today! 


MICHAEL HALVERSON & ASSOCIATES FOR PRODUCT INFORMATION 


1313 Nawburgh, Westland, Mi 48185 


(313) 729-0325, 
FAX (313) 729-0238 


1-800-537-1641 


MAJOR CREDIT CARDS ACCEPTED 


CIACLE 600 OM READER SERVICE CARO 


ENGINEERING 


ENG/SC! GRAPHICS 

OMNIPLOT(S) (screen grapiucs) & OMNIPLOT 
(P) (plotter driver) provide integrated engineer- 
ing/scentfic 2-D & 3-D graphics with NO PRO- 
GRAMMING TESSRET! Wereeiviee, leur 
Professional. Choice of lormats: tabular/tine, con- 
four, bar, ple, 3-D wire frame & much more! 
OMNIPLOT(S) $195, OMNIPLOT(P}, both $295 
MICROCOMPATIBLES, INC 

301 Pretude Onive 

Silver Spring. MD 20901 

(301) 593-0633 


SIMULATION 

GPSS/PC is a full-power version of GPSS, the 
most popular maintrame simulation language 
Specifically designed tor interactive use on to- 
WAYS Wgh-speat) Necroprucesuur.t IS Soaded 
with fealures such as interactive graphics and 
animation, Using GPSS/PC, you can predict the 
behavior of complicated rea! world systems. 
MINUTEMAN SOFTWARE 

PO Box 171/8 

Stow, MA 01775 
800-223-1430/508-897-5662 Ext 316 


ENTERTAINMENT/ GAMES 


The COMPLETE Lottery TRACKER and WHEELER™ 


The MOST COMPREHENSIVE Lottery Sofware Program on the Market Today for PICK-6 
Games! Now Soid in alt 50 status and 17 Forsign countries! 

© Store Past 1000 Winning Lottery Numbers and Dates! 

® Track as many State or Intemational Lottery Games as you want! No Limitt 

© Produce EXPERT Trend Charts to Indentity Those HOT and DUE Numbers! 

© Analyze its 4 ways. Bell Curves, Recency, Percentages, Frequencies, MORE! 
© Produce STATISTICS for ALL Numbers You Play — NO Here! 

© Select Numbers to Play 5 Different Ways! You Choose what YOU Like Best! 

a Check Your Bets For WINNING Combinations! Record ALL Systems Played! 

© Store up to 2 BONUS NUMBERS (Play all internabonal games') 

© We include Lottery Data Base for State Game of YOUR CHOICE (Please specify)! 
© Print Charts, Statstics, Recorded Numbers and WHEELING SYSTEMS! 


Choose From the Worlds MOST Popular WHEELING SYSTEMS! 


No other lottery software package provides all of these features! When we say complate, 
WE MEAN COMPLETE! Easy to use MENU DRIVEN SCREENS. Printer and Color Monrtor 
recommended but not required for use. All wheeling systems and program features take 


nly SECONDS fo commoive! Duetied! Laiery user meres, mended Why pay more for 


Use our Years of experience with Your computer advantage! 


‘THil $4 CASH PRIZES the first 8 weeks with the help of 


Jottery software program i have used overall Over. 


‘Twon 4 cash prizes the first 2 mes t used the Tracker and Wheeler” 
“The COMPLETE Loftery TRACKER and WHEELER is SPECTACULART 


Don't Hesitate! Place your Order Now! 

ONLY: $39.95 pus s200s2H 

MCMca Cal Tot Fee 1-800-824-7888, Ext. 283 
For Canadian Cates 1-800-544-2600 


o 
a= 


‘program! The Tracker and Wheeler § the BEST 


100 ahead after ALL expenses” = 8C.. EPaso, IX 


LM Wilrington OL 
£0, New York, HY 


Entertainment On-Line®, Inc. po. sar $53 Dept PC. Westboro, MA 01581 


The PREMIERE Lottery Software and Audio Products Company 
MC, Vieu adel MO orders stuppad within | waah Please alow 2 woeks for Persona) Checks 
MA Residents add 5% sales tax ©1908 Entartanmont-On-Line® inc. 


Onder Direct os see Your Local Software Dealer, 
‘CIRCLE 751 ON REAQER SERVICE CARO 


F tel tnen tn tata tata telat | 
NEMESIS“ 


\Go Masters#i 
ie " 


Ge. pan of sraeps enh tena ey 

of life im the Onsen for over four thnunand years 

$i) Many consider Go to be the sectet of the 

je panese businecman’s sucess “While chess pg 
same of war, Gos a game of market share” 

Mi President of Nikko Hotels} 


M “If you are Interested in Go, @ 

buy this program.” 5 pouncite a” 
Game of the Month = BYTE 7/87 

“Toyogo, Inc. (617) 861-0488 Ml 


76 Bedford Street, #34-M. Lexington, MA 02173 
$579 Go Master®, $49 Josehi Tutor™, 

paar tr Add $6US S&H 

‘ME EEEREEREEREEZET': 
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ELECTRONIC CHESS BOOKS 
ANALYST 1 Complete "Chess books” wilh 
More than 20.000 diagrams, superb animation 
and expert on-screen analysis Leam trom the 
Masters or play your own variations IBM PC/ 
comp Choose Best Games 1980-85, Art of 
Piece Co-ordination, Sustaining the Inihative 
$59 (US) each + $3.00 sh 

HAL CTO CROOUETS i 

P.O. Box 65, Station "A" 

Scarborough, Ontario Canada M1K 5C1 
VISAMC CALL (416) 471-6892 
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LOTTO JACKPOTS 
NOTJUST DUMB LUCK! 


GAIL HOWARD'S FAMOUS 
SYSTEMS HAVE WON 
$30 MtLLION+ FOR 
10 LOTTO JACKPOT WINNERS! 
All the orgnel, euthenuc Gel Howard 
systems ore now availeble on IBM PC and 
compatibles, menu driven (user friendly). 
Gail Howard's Smart Luck Computer 
Wheel™(529-95 + $25/h) has a untque built- 
in Balanced Game™ feature which makes 
all other wheeling systems obsolcte Over 
100 Wheeling Systems with mmmum win 
guarantees, System also checks for wins. 
Gail Howard's Smart Luck Computer Ad- 
ventege™ ($3995 » $2 s/h} has the most 
successful number selection systems ever 
devised for beating the odds wn Loto 
Includes the entire winning numbers hist for 
ane lotto game of your choice ($7 for each 
additional Lotto game) Available for eny 
stele Or international Lotto game. Please 
specify which Lotto game(s). 
SMART LUCK COMPUTER SYSTEMS 


Dept PC-4, PO Box 1519 
White Plains, New York 


(312) 934-3300 





TO PLACE YOUR AD IN 
PC Magazine Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 











ENTERTAINMENT/ 
GAMES 


FREE SOFTWARE 


A disk FULL of the best PD programs 
we could find. Utilines, games, business 
and much more all FREE and included 
withour big DISCOUNT SOFTWARE 
CATALOG ON DISK. It's easy 10 use 
and full of great values! 

Send $3.95 for disk, S&H or CALL: 


SOFT-BYTE, 
P.O, Box 556 
Dayton, Ohio 45405 
($13) 278-1110 


Specify MS/DOS, Apple, CM64.MAC 
CIRCLE 754 ON READER SERVICE CARD 


FINANCIAL 


,- 5 
a EXEC-AMORT™ 


a Loan Amortizer Pius Software 4 
qe 1BM-PC.AT.PS2 senes & compatbies t 


0 ® Used by thousends * Used Netionwide! @ 
0. of Attorneys & Used for Judge 
g* Lord by bundrede | mentCivid Pts 


Used to verity 
0 * Used by big CPA's lender's figures! 


* ' 
t 
0D Loan Amertizetions 2 Present Valve 1 
QO APA'S comply =) Future Veluwe a 
US ReguistionZ Net Preasni Ystve 1 

0 18 Digit Aceuracy 2) internal Rete of 


CO Fixed & Adjustable — Retuen 


O_ fetes O Viele & Loan Price 
92 epee Pamene DEscy to use menus g 
D Points & Foss Ol User configureble 
0D Prepaid Interest rounding 1 
9 0 Exte Payments Great for cient ser | 
gS PM! Payments vices! 1 
0 Bsftoon Payments ©) FREE Reg. Z com- 
1D Soive for the Un- pilance benchmerk Ot 
ibkenn test with purchase! 


' ony 5149.95 ,%5sen.  ! 


Demo dak a manual available for $30.35 Se A 
|. ELECTROSONICS ! 
i 36380 Garheld - #1, Fraser, Mich 40026 F 
I 800/858-8448 or 313/791-0770 1 

Check,\Viea,.MC, Amex & Discover are wetcome. 

2 order s additional $2.20 
L 60 day money back guarantee! J 
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Charting Software 


MetaStock” 
MAGAZINE $195 


(Ch Demo Disk—$5 


Perlorm sophisticated technical on 
socks, mutual funds, commodities, 

Features multiple movable windows, untimited 
moving aver 25° pre-set indicators, 
trendiines and trading Is, Overlays and 
bye plus much more! Compatible will 
12+ major data services. For complete 
Ierature, call toll-free: 


1-800-882-3040 


EQUIS International, Inc. 
Box 26743 SLC, UT 84126 (801) 974-5115 





FINANCIAL 


THE MS DOS MARKET... 


ia MoweyCounrs’ 5.0 


bh The $29 Money Management 
ie Solution. Guaranteed. 


MonerCounts 5.0 1s the easy-to- 
use, CPA-designed money 
management/accounting program 
for home and business It offers: 
Cash, checking, savings & credit 
card management, checkbook 
balancer, budgeting, financial 
statements, graphics, fast financial 
data base with three-way look-up, 
inquiry reports & on-line help. 
Handles up to $99 accounts and 
100,000 transactions leeludss 
preted menual. Wet copy pretecied. 


MoneyCounrs 5.0 also 

@ prints any type of pin-leed or 
laser check & updates your 
records automatically 

@ estimates your 1988 income tax 

@ analyzes financing options & 
savings programs — computes 
interest rates é loan payments 


CASHTRAC® 


jase enecabot 
jancing program lve 
seen yet. at ary price © 
—PG-SIG Magara 
Track ai) your money in # famitiar check. 


+ 16 checking accounts 

+ 255 Investment accounts 

« Unpaid bill echeduler 

° On-line help 

+ Pop-up ealculalor 

« Prints reports & bar charts 

+ Prints any format check 

+ Spreadsheet & dats base Interface 

+ Detailed printed msnual 

+ Voles and E-malt tech support 
THIS ONE DOES IT ALL. No other 
modules needed; $45, S/H included. 


Cas 301-948-9599 or wrte Column One, inc. 
0 Box 2007 Gaithersburg. MD 20078 

YSA MC Download » shareware version Ing trom 

cx E eral system at 703-04 2308 oF 5034 
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FLOWCHARTING 


WINDOWS FLOWCHARTER $79 
RFFlow 1s 3 drawing too! designed specilicatly 
for flowcharts Easy to leam, easy to use 75 
shapes automatically adjus! in size Move, 
Copy, of delete groups ol objects 7 levels of 
200m Use mouse or keyboard On-line user's 
Manval $5 trial disc RFFlow requires Micro- 
soft Windows 

RFF ELECTRONICS 

1053 Banyan Court 

Loveland, CO 80538 

(303) 663-5767 


PC Magazine 
Marketplace 


2nd Color 
Option Available 
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@ prints amortization schedules 

@ manages mail hsts — zip & alpha 
sorts — prints labels & index cards 

@ provides password protection, 
fiscal year support & pop-up 
notepad 

@ 30 day money back guarantee 
(minus shipping) 

Call or send $29 plus $5 

shipping/hendiing 

Cneck/VISAIMC/C OD 


1-800-223-6925 


{in Canada 319/395/7300) 


[lay 


Dept M 
373 Collins Road NE 
Cedar Rapids, lowa 52402 





TurboFlow $69 


* Curves, ellipses 
* Variable size symbols o => 


* User defined library 
* Paper size to 34° x 44° 
° Pop-up icon menus: 
* Hercules mono, CGA, EGA 
* Automatic PAN to scan drawing quickly 
* IBM/EPSON, NEC, OKIDATA, LaserJet 
* HP-GL, DM/PL, Sweet? plotters 
Daytres Electronics 
610 S, Shermon #104, Richardson Tx 75081 
Add s&h $4 Texas residents add 8% sakes tan. 


Money-back Goarantee 
Order Today! 1-214-669-2137 
CIRCLE 758 ON READER SERVICE CARD. 


Vo 


BETTER FLOWCHARTER 

Know before you buy! EASYFLOW ts the superb 
{lowcharting program chosen by over 30,000 
users, and very favorably reviewed in the March 
10th 1987 issue of PC Magazine See the 
“Index to Advertisers” under HAVENTREE fo 
tind our large display ad in this issue Now 
available with 30-day MONEY-BACK guarantee 
HavenTree Software Limited 

Order Desk 1-800-267-0668 

wihormaliot (GTS) SA-B0SS 

Telefax (613) 544-9632 


28. 19RD 
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FLOWCHARTING 





o epee 


GRAPHICS 









24 PIN PRINTER OWNERS 

STOP GRAPHICS S-T-R-E-T-C-H FROM 
VENTURA . AUTOCAD - PRINTSHOP 
AND 100's OF OTHER PROGRAMS. 
GIVES DARKER, DENSER GRAPHICS. 

9 TO 24 PIN PRINTER TRANSLATOR 









if CALL (619) only 
4 743-5315 GPC 
i visamic-coo 
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35mm SLIOES—in 24 Hours 

We transform your PC-Graphucs Iiles into full 
color, 35mm, 4000 line resolution slides and 
ship within 24 hrs All popular PC-Graphics 
Packages supported Files accepled by modem 
FREE FEDERAL EXPRESS on all orders of 20 + 
slides! Dnly $8 per slide 

Accent Presentations, Inc 

990 Highland Drive, Ste 202 

PO BOX 1303 

Solana Beach, CA 92075 

1-800-222-2592 


35mm SLIDE FROM YOUR PC 
COMPUTER SLIDE EXPRESS converts graphic 
files produced on the IBM PC inlo batiant 35mm 
color slides with color resolution 400% better 
than your monitor Leave your pnntouls behind. 
Use high resolution color slides up ta 4000 tine 
COMPUTER SLIDE EXPRESS $¥slide 
VISUAL HORIZONS 

180 Metro Park 

Rochester, NY 14623 

(716) 424-5300 


RAINDROP™ 

FAST, flexible, easy to use, compact T-S-R 
wility fo send screen graphics fo your 9 or 24 
pin dot matrix, ink jet, or Jaser printer Create 
{quality b/w of coior printer graphics trom 
applications ANO user written programs Full 
24 pin support Many options Complete driver 
library $39 95 

RAINBOW TECHNOLOGIES 

8106 St David Court 

Springfield, VA 22153 

703-440-0064 


GRAPHICS LIBRARIES 

Very Fast 2D/3D Autoscaling Graphics tor Mi- 
crosoft Languages 30 Lines Use Color Fast 
Polygon Fill, Sold/Wuelrame Color/8linking 
Text X-Y, Bar, Contour & 3D Fishnet Graphs 
Supports CGA/EGAVGA/Herc & Dot Matrix’ 
Laser/Plotters (Full Resolution Print Screen 
Port $140 NO ROYALTIES FORTRAN Source 
+ $30 

CHIRP TECHNICAL SERVICES 

FU. box 551. 08F War, CA S2019-0851 

(619) 632-9516 (619) 259-6886 


you have created on your computer 


scTeen. 

© Link into Pagemaker or Ventura 

© Scale the image to any se 

pe oo kas Blackccrewtine, hic, 


e Pane Sy or horizoneally 
@ Work with virally any bie-mapped 
dot matrix, hases, or inkyet printer 
Jewell Technologies, Inc. 
4740 4th Ave S.W Sune 203 
Seente WA 98116 
206-937-1081 


OYNAMIC 3-D GRAPHICS 

Using the fastest video driver routines ever 
writen for the IBM PC, ACROSPIN allows you 
to dynamically rotate translate and scale 3-0 
wre trame objects and point clouds Works 
with most CAD Packages Supports CGA/EGA/ 
MCGAVGA/HERCULES on IBM pci through 
PS/2 $30 + $2s/h ( + sales tax for CA res). 
ACROBITS 

PO Box 1302 

Mento Park, CA 94026-1302 

418-328-0542 


PEN PLOTTER EMULATOR 

FPLOT turns your dot matrix of laser printer into 
anHP pen plotter Fast hi-res output No jagged 
lines. Vary line width, color Works with Aulo- 
cad, Qrafix, ec Supports NEC P5’P6, IBM 
Proprinter, Epson LO/FX. Toshiba, HP Laserjet 
Hercules/CGA/EGA/VGA tor preview $64 
check/mo 

Fpiot Corporation 

24-16 Steimway St. Suite 605 

Astoria, NY 11103 

212-418-8469 


PRINTEO GRAPHICS WITH TURBO 
GRAPHLINK does tor your printer what TURBO: 
PASCAL's BGI graphics does tor your screen— 
In ultra-high resolution! GRAPHLINK com- 
mands work exactly like TURBO'’s BGI com- 
mands, so adding printed graphics to your 
Programs 1s 2 snap—and requires only two 
additional tines of code! Supports HP, Epson, 
Poe NEC & Toshiba printers. Only $95 + $4 


VISITECH SOFTWARE 
D5 3807 Ridgewood Ct. 
Pittsburgh, PA 15239 412/733-4775) 


FORTRAN/PASCAL GRAPHICS 
GRAFMATIC (screen). Mictosott Fortran/ 
Pascal. R-M. Lahey callable routines Graphics 
primitives, totat 2-D piol support. 3-D plots and 
solid models EGA/CGA Hercules mono sup- 
port HP/Ht plotter? PLOTMATIC Laser, dot 
tmatrix printer? PRINTMATIC $135 ea Any 2, 
‘$240, all 3, $340 Ask about our 15 fonts 
MICROCOMPATIBLES. INC 

301 Pretude Drive Dept PC 

Sitver Spring, MD 20901 

(301) 593-0683 


* These les require conversion 
ta Matec SCO format. $3 per fle adethonal 
DESIGN IT YOURSELF 


‘Use your computer fo design your presertatons wih the 
acttware keted above then sand us your lies for maging, 
‘35mm shes. overheads, laser pans, colar prints, el. 


Chesca 


ee Box 2570 + foereias Mead 24010 
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TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


HEALTH 


ANALYZE OIETS, MENUS &. . . 

so much more! with The FOGO PROCESSOR II! 
This TOP-fated software has the best database 
ot any system on the market today! Acclaimed 
by schools-colleges-hospitals-homes-titness 
centers & businesses 2400-3000 toods-30 
nutrients $250 IBM-Apple-Macintosh 

CALL OR WRITE TODAY FOR FREE DEMO ISK! 
ESHA Research 

PO BOX 13028, Dept M 

SALEM, OR 97309 

(503) 585-6242/7755 


INVENTORY 


***dFELLER INVENTORY *** 

A business inventory program written in modifia- 

ble OBASE source code The menu-driven pro- 

gram lets you locale items by inventory name oF 

fumber It keeps track of reorder points, vendors, 
cost & other mlormation 

* GFELLER Inventory $150/Requires dBASE Ivill 

* FELLER Plus $200/with History & PO's 

Requires dBASE I-IIl PLUS {for stock rooms) 

FELLER ASSOCIATES 

550 CR PPA, ROUTE 3 

Ishpeming, MI 49649 

*** (906) 486-6024 *“** 
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INVENTORY 


INVENTORY, MANAGEMENT 


ing Detal Analysis, Bill of Matenals, Multi Loca- 
fions and more. Modular, “micro” priced & 
Configured to your needs. Cobo} Source available 
APPLIEO MICRO BUSINESS SYSTEMS 

177-F Riverside Ave 

Newport Beach, CA 92663 

(714) 759-0582 


mmnemenaiir aerate ers 


MAILING 
PROGRAMS 


MAILING 
PROGRAMS 


WEY Et aes 


Call For FREE Demo 
¢ Pre-Sort, Bulk & CAR-AT Sort 
¢ UPS & Fed X Labels 
¢ Custom & Predefined Labels 
¢ User Defined Fields 


* Import/Export Data 
¢ Supports Laser & Dot Matrix 
¢ Easy to Use, Well Documented 


$145.00, Visa/MstCd Accepted 


MailMaster+ « P.O. Box 64 
Solana Beach, CA 92075 
(619) 755-1158 
Bua Bus 
CIRCLE 041 ON READER SERVICE CARD 


Speed Up UPS Shipping with ShipMate 


Intro Offer $395 
UPS Approved—Prints COD tags, labels, and manifest. 
PC Synergy @ 1805 Cottonwood ® Carlsbad, CA 92009 
(619) 931-0350 
“It's so easy—even the boss can use it!” 
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Tha Mall Ordar Wizard 

ls one very powerlul program it offers a catalog 

business all the computing routines it needs— 

and then some! gives new meaning to the 

hackneyed phrase, ‘user fnendly’. Written in 

Assembler, it operates with tightning speed 
very Serious software, a must see "Catalog 

Age, $970, Demo, $12 

The Haven Corporation 

802 Madison Dept M 

Evanston, tL 60202 

(312) 869-3434 oF (800) 782-8278 


IMPROVE YOUR PROOUCTIVITY 
New versatile MAIL saves time with many 
automatic features Sensational searching and 
sorting Imports any tield of dBase of ASCII tile 
Prints labels. rolodex. envelopes. etc Holds 
30,000 names Easy. quick toleamn $45 + 250 
s/h Money Back Guarantee Visa/MC/Amex/DC 
Call, fax or write 

Phoenix Phive Software Corporation 

7830 East Gelding Drive, Suite 400 
Scottsdale, AZ 85260 

800-331-181 1/602-483-0991 or 

Fax 602-948-1379 


POSTWARE MAILING SYSTEM 
Automate mail preparation Cut postage costs 
by 5¢ per prece or more Onty PostWare prints 
address labels in bundle and bag, bulk mailing 
order Not a useless zip code soft. Prints ad- 
dress labels, bag tags/tray labels Calc post- 
age Works with dBase Ill PLUS, QATAEASE, 
PowerBase, Smart & others. Also ASCtt 

# Ist & 3rd Class—$195 # 2nd class—$396 
+» Camer Roule—SoU0 * Dup Delector—$200 
PostalSott, inc 

515 Division Street 

La Crosse, WI 54601-4544 

608/784-3500 800/831-MAIL (6245) 


$989 


THE MAIL OROER ACCOUNTANT 
Order tultiliment/List management Includes 
customer tists, labels in 6 tormats, inventory, 
invoicing, accounts receivable, customer pay- 
ments by castvcredit card Prints shipping 
labels, credit card slips, UPS shipping man- 
ilests, sales tax report dBase Ill Plus source 
code provided $975, demo $25 + $350S/H 
GOLDSMITH & ASSOCIATES 

48 Shattuck Square, Suite 86-B 

Berkeley, CA 94704 

(415)540-8396 


MANUFACTURING 


THE FOREMAN 

Multi-user Now Available! 

@ Inventory/BOM/PO/Costing 

@ MRP/invoicing/Ad hoc reports 

© Repetitive mig of one time build 
© Extensive Cost Control. Standard vs Actual 
@ Automotive release interface 

© IBM PC/NOVELL/ALTOS 

DCM COMPUTER PRODUCTS, INC 
43700 Twelve Mile Road 

Now, MI 48050 

(313) 347-9600 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES IN 
THE MS DOS 
MARKET... 








MEDICAL 


« Insurance claims - paper & 
electronic 
* Patient data & recall 
information 
« Super bills & statements 
* 90 Day trial period 
« Multiple physicans & work 
station support 
* Full finanaal reporting 
« Customer support lines 
Total Package Only $1450.00 
Practice Management System, Inc. 
P.O. Box 2a 
Columbia, S.C. 
*sO0 217217. 
763 ON READER SERVICE CARD 


IBM Interface 
CMS-404 exencak 


Keyboord & Software Available 
j= 
as a 
SUPPLY 
744/594-5054 (CA) 
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PRISM 


New Light on Sequencing 
graphic windows/mouse $99| 


TEXTURE 


Original Modular Architecture 
v3.1 the best yet. now $199 


Unique MIDI Software for the 
IBM PC and Yamaha C1 
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FORTE 141 MiD) Sequencers 

16/32 tracks. 16 channels/track Record/ 
Piayback 1.000.000 notes Mos! powerlui 
MIDI editing Rhythmcally llexible Step entry 
‘Auto Punch, quantization, reailime playback 
control, DOS shell New in FORTE Il System 
exclusive storage, untimited looping, SMPTE 
cue list, Songlist, Accel/nitard $150/$250 
LTA Productions 

PO Box 6623 

Hamden, CT 06517 

(203) 787-9857 


dndustry-Standard MIDI Interfuce 
and Seqnencing Software froin Be 
most respected name + 
a1 the PC Music 

business, 


Vovet 
-“ oe hye va, Dept C, 
Petham, NY 10803 (914) 738-4500 


Send for our fee PC Music cotolog | 
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PREVENTATIVE 
MAINTENANCE 


Memory Minder 
Memory Minder a the most comprehensive 
disk diagnostic program available for 

ag iat a fers ab cash 
easily check the wtal operating parameters of 
theis floppy drwes, including spindle Cise 
head alynment, read sensitiity and others. 
Run Memory Minder before vital data backup: 
operations. Use it to align the drives without 
the use of an oscilloscope. 
IBM PC, xT ght prea amanel manta $70 
Precision Alignment Diskettes sold separately 
Mock ome my track 35° 80 track, 12 


MB AT, of 35“ 80 track drives. 
Sh J&M Systems, Ltd. 
15100-A Central SE 


baa New Mexico 87123 
51292-4182 

We accept MasterCard and Visa 
CARCLE 767 ON READER SERVICE CARD 


THE 
SHOWCASE 
FOR 
PRODUCTS 
AND SERVICES 
IN THE 
MS DOS 

MARKET . 
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SONGWRIGHT IV 

Music Processor prints prolessional sheet mu- 
SiC, Songs, scores with text, chords. symbols 
Compose, edit, copy. record, Iranscribe, play, 
lranspose to any key Bass/Ireble, multiple 
staves, all meters MIOI optional IBM/Epson/ 
Star printers, CGA/Hercules graphics $8995 
Send lor free sample outpul 

SongWrigh! Software 

Route 1, Box 83 

Lovettesvilie, VA 22080 

(703) 822-9068 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


PROGRAMMERS 
TOOLS 


PROGRAMMERS 
TOOLS 


WRITE PROGRAMS IN 1-2-3 

Use 3-2-1 GOSUB add-in to create your own 
etunclions and subroutines ta 1-2-3 Recalc 
using assignments, branching and looping in 
Sequences of 1-2-3 formulas Treat cell ranges 
aS arrays wath subscripts Adds only 3K over- 
head 48 sample @ functions included? $99 95 
with 30-day money-back guarantee 
FRONTLINE SYSTEMS, INC 

140 University Avenue, Suite 100 

Palo Allo, CA 94301 

800-451-0303 Ext 55, 916-677-7171 


Opi-Tech Sort/Merge 3.0 
Extremely last Sort/Merge program Run as a DOS 
command of CALL as a subroutine Unlimited 
filesizes, most languages, datatypes & filetypes 
Supported including Btneve and dBASE i & It 
Advanced features include record selection, rec- 
ord reformatting & much more! Cali of write for 
tore info MS-DOS $149 Zenex $249 

Opl-Tech Data Processing 


(702) 588-3737 


QuickBASIC Programmers! 


New. POWER SCREEN, provides everything you need to create lighining-fast window onented 


apphcations. 


Paint the screens exacily as you want Ihem to appear in your final application Screens 


ase efficrentiy stored in a file that you can later access and modify without program code changes. 
Inctudes The Norton Guides tnetant Access Program with an On-line 


Database Wath a few cumple keystrob: 
comprehemuive reference guide to all function and 


Alo included are extensive examples. Iwill program samples and a 
ve user reference manual POWER SCREEN supports 
QuichBASIC, Micmsafs C, Turbo C, and Turbe Pascal 


Sede s | POWER SCREEN 


© interactive ocroen pamter 

@ Virtual screens 

© Conseat sensitive help 

© Range checking and tabie lookup 
@ =Unismued number of screens 


Complete price is only $129! Call 800-333-8087 today! 


BLAISE COMPUTING INC, 


2am Fenah Saowet. tonne JO erry. 18 WTI CES: Sat. SOM 
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FREE 


BASIC Programming Magazine 
Crescent Software, the leading manufacturer of BASIC tools and 
utilities is pleased to offer a copy of our QuickTALK magazine. 
More than just a catalog, it contains feature articles, tips and 
tricks, and of course a complete description of our products. 
Please call or write for your free copy! 


Crescent Software 


11 Grandview Avenue, Stamford, CT 06905 (203) 846-2500 
CIRCLE 769 ON READER SERVICE CARD 


Free SPF/PC" 


Interactive demonstration disk, V2.0. Yours for the asking! 


Command Tech 


Corporation, 1900 Mountain Blvd., Oakland, CA 94611 


Telephone: (415)339-3330 Telex: 509330 COMMAND TECH 
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FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-515 .. . 





publisher of Programmer's Tools for QB. Our specialty 


ipleosserillir 20Deo Unies, aril We Evan achdige ta! lta yea make 


your QB programa memory-resident in as tittle as 8K of memory! 
Call Toll Free or write for detailed Information with no strings attached. 


1-800-922-3383 * 404-552-0565 * CALL M-F, 9-6 Eastern Time 
MicroHelp, Inc. © 4636 Huntridge Drive « Roswell, GA 30075 
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SOURCE CODE 
NO ROYALTIES 


BOSS INTEGRATEO ACCOUNTING 
VERSION 2.0 


Slash development costs with BOSS AC- 
COUNTING Fully mtegrated modules in- 
cluding G/L, AN, A/P, PAYNOLS and INVEN- 
TORY. Complete PASSWORD SECURITY. 
MULTIUSER NETWONK compatible @0SS 
ts available tor BuickBASIC 4 x or IBM 
BASCOM 2 D Features clean well annotated 
code. Easity moditied No licensing tees All 
resale protits are yours!'t 


ONLY eel 00 
@ISaM ineriace tot to DuickBASIC 4x 
© Vertical market applications 
LAKESHORE 


COMPUTING, INC. 
105 North Front Street Niles, Ml 49120 
345-4214 in MI 816-664-5120 
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FREE BUYER'S GUIDE 


Programmer's Connection 
7249 Whipple Ave NW 
North Canton. Oteo 44720 


216-494-3781 OH & AK (CoBect) 
800-225-1166 Cauts 
216-494-5260 FAX 


9102406879 Telex 
216-494-9761 Intemabonal 
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UNATTENDED 
FILE TRANSFER 


¢ Error free transters between multiple sites 
‘» Schedule transters any time(s}, any day 
@ Use stand alone or with other programs: 
¢ No complex sorip! languages to jearn 
@ Easy et up commands like Send, Receive 
© LAN compaiibie, Multi-level seourity 
@ Auto recover from power outs, noise, etc. 
¢ Parameter file Gnven 
Use as com/server with other programs 
® Sheil to other programs & do transiers 
¢ Fast, versatile, reliable operation 
@ OEM Inquiries invited Cail 
Wired Software $75 per location 
‘SF, Inc. 
Box 531650 Grand Praia, TX 75083 


Ula 


(200) 888-0411 
AQ) 14) 264-2628 


CIRCLE 774 ON READER SERVICE CARO 





PUBLIC DOMAIN 


FREE! 
IBM 


SOFTWARE 
CATALOG 


over 32 pages! 


Best Bits & Bytes. 
PO Box 8245-M 
Van Nuys, CA 91409 


Toll Free ~ 24 Hre. 


1-800-245-BYTE 
within California 
1-818-761-9975 
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IBM SOFTWARE 
CATALOG 
Detailed Descriptions 
1000's of Great Programs 
Only $29 per Disk 


Carefully Selected 
Fully Tested 


Includes Exclusive 
2 FREE disk offer 


NATIONAL SOFTWARE LABS 
13376 Washington BI #7 Dept A 
Los Angeles, CA 90066 
‘Witte or Call (213| 827-7889 
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FREE 


IBM SOFTWARE 


FREE 


Get 10-15 programs every month for only $5.00 shipping 
and handling. Preferred annual membership only $9.95. 
Visa/Mastercard/Amex only. Join today. No gimmicks. 
SOFTWARE OF THE MONTH CLUB 
511 encinitas bivd. encinitas ca 92024 toll free 800 669-2669 
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&t-060 PER DISK 


75¢ 
20 TOP IBM PC PD/SW DISKS 
(360K) ONLY $15+ $3 S&H 


QubeCaic. EDRAW, AutoMeny, Math Tutor, 
PC-DOS Help, Baker's Cozen, Lan jiages 
E2-Form, PC-Styie, PackDisk. PC 
KioGames, Bean Carnasanicrelbvents ry. 
PC-Outiine. Form Letters. imagePnnt: 
SweWnter, PC-Prompt, Best Utiities 


BRIGHT FUTURES Inc. 
Dept. PCM 
P.O. Box 1030 
East Windsor. CT 06088 


Offer Expires Feb. 28, 1969 
WRITE FOR FREE CATALOG or 
CIRCLE 780 ON READER SERVICE CARD 
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FREE 
PUBLIC DOMAIN & 
SHAREWARE CATALOG 


Lowest as $1.50 per Disk 
Best Quality 
Fast Service 


Over 1000 IBM Software 
On § 1/4° and 3.5" format. 


Witte to: 
SOFTSHOPPE 


709, Ann Arbor, Mi 48105 
(313) 763-8721 








PUBLIC DOMAIN 


1-800-999-0471 


Call for FREE catalogIil! 


PEOPLE'S 
CHOICE 


IBM Shareware/Public-Domain collection 
conveniently available for only $3.75/disk FULL! 


Over 1900 selected programs PACKEO 
canaries nace available tor only $3.75! Our 
WORD PROCESSORS, GAMES, PERSONAL 
LANGUAGES, ACCOUNTING, UTILITIES FOR 


rams, includ 
FIN NCE RAMMIN 


ther on 
EE catal 


340 diskettes, each 
offers an exirecrnary 


OISK AND | PRINTERS AND SCREEN, LOTUS WORKALIKES, DATABASE 
PROGAAMS, and much, much more!! 


Orders shipped on Visa, MasterCard, or COD—but Ihe 
catalog is free! 


P.O. Box 171134, Memphis, TN 38187-1134 
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REAL ESTATE 


L-PLOT... 

A Metes & Bounds program to plot/print plats 
of any scale- Any description- use Any mea- 
surement! Calc areas, error of closure. plots 
multi tracts IBM/compat with monographics, 
CGA or EGA capability $90 Dr send $15 tor 
feat working demo, retundable with order Visa/ 
MC/chk Free into 

LAN/SCAN, Inc 

PD Box 6863 

Abilene, TX 79608 

(915) 672-2901 


PROPERTY MANAGEMENT 

Since 1978 over 6,500 users ot our software 
have tound it comprehensive, flexible and easy 
to use We offer systems lo manage the follow- 
ing types ol properties CDMMERCIAL/ 
RESIDENTIAL/CONDDMINIUM/ 
HDMEQWNERS ASSOC /MINI-STDRAGE FA- 
CILITIES 

For more info. and sample printouts call 
REALTY AUTDMATIDN 

11365 Eas! Shore Drive 

Hayden Lake, ID 83835 

(208) 772-3259 


PROPERTY MANAGEMENT 
Rental-Ease New state of the art property man- 
agement software Extremely fast and easy to 
use Everything is included, tenant tracking, 
fepairs and maintenance, income and expense, 
check writing No extra modules to buy The 
ultimate in property management $695 com- 
plete Free brochure, Demo $10 

STRATEGIC DFFICE SYSTEMS 

9129 Mallard Circle 

Sandy, UT 84093 

800-942-6784 or 801-942-6784 


MANAGEMENT & ANALYSIS 

* "Real Property Management" $395/$595 for 
tesidential & commercial properties and other 
bkkp'g Flags deling't tenants, prints budgets, 
checks, invoices & 1099S No retyping of 
recurring data * "Real Analyzer $195, when 
deciding buy/sell, exchange, or retinance 
30 day money back guarantee 
REAL-CDOMP INC 

PD Box 1210 

Cupertino, CA 95015 

(408) 996- 1160 


PROPERTY MANAGEMENT 
Comprehensive program jor managing residential 
and commercial properties. Many management 
feports including operating statement, delinquent 
Tent, lease expiration and bansacton register 
feport. Provides check writing, check reconcilia- 
hon, poshng of fate fees, recuming expenses— 
$495 lnvestment Analysis —$245 

YARDI SYSTEMS, INC 

B13 Reddick SI 

Santa Barbara, CA 93103 

805-966-3666 


@ PROPERTY MGT PLUS/89 @ 

New version which looks up tenants and posts 
tent by Tenan! Name Prints Bank Deposit Slips, 
Rent Statements & Automatic Checks Reports 
Late Rents, Vacancies & Exped Leases Posts 
Management Fees, Pays Dwners & Does 
1099's Saves up to 80% of accounting time & 
is the EASIEST system to use. From $475 
REALTY SDFTWARE 

133 Paseo de Granada 

Redondo Beach, CA 90277 

(213) 372-9419 


PC Magazine Marketplace the ollimale target market! 


The brand specifiers who read PC Magazine don't have the time to shop around, their onl 
concern 1s gettyng whal thev need as quickly as possible 


They'll INRECT their attention to PC Magauine Marketplace 
For them PC Magazine Marketplace’ Direct Response/Display Ad format represents a fasi, easy 
and cost effective method of product acquisition They know it will have the products they need 


and the information they want regarding price, volume discounts, specifications and delivery 
If you think that your business can benefil from the 700,000 brand specifiers wha read PC 


Magazine — YOU'RE RIGHT’ 


pi es 
So take PHRELT action and call (212) 503-3115 or (N00) R25-2ADS. 
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RELIGION 


"Quick, Complete and Easy” 
3 reasons why Bible Quest is 
rated the best software for 
Bible study 


Bible Quest 


© search by word(s), 
phrase or reference 
Expand your knowledge 
® your request is located 
instantly in full context 
Answers you've always wanted 
* works with most word processors 
A unique jearming tool 
© requires 640K, 2.1 MB tlard Disk, 
and DOS 2.1 or later 
Unlock the potential of the 
Bible in your life 


Bible Quest 


(King James Version) 
An InfoQuest Product 


Call 800-336-6644 
Free color brochure 
Order your own copy 
$99 + $5 handling and shipping 
(Visa, MasterCard or 
American Express accepted) 
CIRCLE 762 ON READER SERVICE CARO 


=NAS COMPUTER BIBLE ™= 
Version 2.0 
New American Standard 
The best of the best seller: 


For 18M and 100% Compalible 
+ Instantly searches text for any 
word of phrase. 
» Allows verses to be saved for 
use with word processors. 
. ale includes windowing 


capability. 


Mail che: order to: 
Foundaiion Press Publications 
P.O. Box 6439 
Anahoun, CA 92816 
(714) 630-6450 
$129.95 (CA crders add 6% tax) 
plus $4.00 shipping & handling 
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PARISH DATA SYSTEM ™ 
Comprehensive census/contribution program 
Easy to operate, menu driven Family, member, 
financial into & reports tully integrated Setec- 
tive lists, fabels, contribution/tuition state- 
ments, personalized letters. User can create 
wn reports, letters Other church programs 
available Dver 2600 users Free into 

Pansh Data Systems, Inc 

3031 W Northem Ave, Suite 121 

Phoenix AZ 85051 

(602) 247-3341 


28. 1989 


SEARCH THE 
BIBLE IN 
2 SECONDS 
OR LESS. 


WORDsearch™ is the world’s 
fastest, most advanced, user 
frieodly Bible concordance 
software. Now available In 


both NIV and KJV. 


Instaotly locate all relevant 
passages by word, phrase, or 
word combinations. And you 
can transfer Bible verses to 
word processors. 

$139.95 plus $5 p&h. Full- 
function demo, $7. Call about 
our 30-day no-risk free trial. 


800-888-9898 


5014 Lakeview, Austin, TX 78732 
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CHURCH 
SOFTWARE 


POWERCHURCH PLUS! 
Fast, friendly, retable church administra- | 
tion system. Membership, full fund ac- 
counting, contnbutions, pesroye pay: § 
ables, multi-user support, & much Aa | 

ALL for $695 complete! Compare us J 
teature-for-feature against any over- 
priced package We're helping Thousands 
of churches with great software ata areal 
price! FREE phone support, no time imi 
No high-pressure sales pitch To order 
your FREE full-working DEMO version, 
call Customer Support. 

Fi SOFTWARE I 
P.O BOX 2096 BEVERLY HILLS, CA 90212 
(213) 854-0865 
ee eee ee 
CIRCLE 786 ON READER SERVICE CARD 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-S11S 
or (800) 825-4ADS 








FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5HS .. . 
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New dimensions in Bible study 


THE WORD processor 

A comprehensive Bible study program. 

) Instant access to any verse in the Bible. 

You can search for any word or phrase 

and build indexes to record your study. 

ES, Separate windows for comparing various 
verses and translations. Only $199.95 


>} Our family of products 
* Choose from NIV, RSV, KJV or 
NKJV wext. Add Greek or Hebrew 
transliterators or topical cross 
references, personal commentary, 

a chronological Bible and chain 
references. Our memory resident 
VERSE TYPIST transfers 

verses to your word processor, 


Bible Research Systems 


(512)251-7541 


2013 Wells Branch Parkway #304 
Austin, Texas 78728 
Postage extrs. Fer IBM, MSDOS, Macintoth. Some products for Apple It, 


SALES MARKETING 


SaleMaker™ 


Ciient Management 
& Telemarketing Software 
@ Very easy to leam & use 


@ User-customizable for eny business 
@ Lightning fast file access 


"A very well 
founded system 
with broad 
functionality 
and excellent 
screen design. 

tt Is also fast and easy t to ‘agen’ 


Eee 


@ Inbound & outbound telemarketing bh aha 
¢@ Schedulos calis end call-backs 


@ Autodials your phone 

@ Records contact history & notes 

@ Tracks lead sources 

@ Word processor built-in 

¢@ Instant follow-up letters & labels 

@ Mail merge for targeted direct marketing 

@ Generates custom management reports 

@ Pop-up windows, full color screens. 1-800-433-5355 

toe ae (214) 264-2626 In Texas 

@ Imports & exports ASCII files 

@ Over 95 searchable data entry fields SaleMaker Software 

@ Single-user & true LAN versions evailable Box 531650 Grand Praine TX 75053 
CIRCLE 708 OM READER SERVICE CARD 


Nominated for 1987 Award 
for Technical Excellence 
for Application Software! 


Reduce costs. increase Sales. 
Call today for free information. 


THE SHOWCASE FOR PRODUCTS 
AND SERVICES IN THE MS DOS 
MARKET... 


PC MAGAZINE @ pie OS 2%, 








SALES MARKETING 


LEAD TRACKING SYSTEM 

Manage your sales leads with CONTACT PLUS 
Includes phone dialer reminders, call history, 
daled noles, mailing labels letter history, mail/ 


PC Magazine 
Marketplace 


merge. ASCII import. calendars, demo disk $3 
Only $78 MCAVISA/COO 


E. Trujillo Software 
2nd Color fh eee 


Option Available ere eine 


ders only 
(800) 628-2828 ext 581 
Info. (505) 881-3223 





SCIENTIFIC 


TURN YOUR PC INTO A WEATHER STATION 
- » « IN MINUTES! 


ae ekepitie end tir commater al AT 
er 
Soma ang wal cecal wet 
conditions, on word process- 


mounting computer card, 
soars sdapiet, si compli on-ne 
help screen documentation to change your 
computer into a personal weather station. 
‘The PCW gives you ail this and more! 
o Two Temperatures 
o HYLo Temp Alarm 
o Hi/Lo Temp Record 
e Four Year’ 
9 12/24 Time & Alarm 
e Wiad Chill Factor  Diy/ Yriy Rainfall® 


“With the optional RG-2 Rain Collector. 
° © MADE IN USA. * * 
VISA, M/C, AND AMEX 
CIRCLE 769 ON READER SERVICE CARD 


Only $249.00 
To order, please call: 
1-800-247-5712° 


TMI, Ine. 
4000 Kruse Way PL, 2-120, Lake Govege, OR 9S 
*For tnfo, & Ia Oregna, call $03-635- 3966 





SECURITY 


fal COPY PROTECTION 

Designed for user-transparency. clone 

compabbility & strength It features 

+ no need lor damaged media or 1/0 plugs 

© thwarts ail Bit-copy Software 

* supports all Hard & floppy Disk formats 

+ restrict of allow Network Instalts 

* allows protected upgrades by madem/BBS 

+ limit program use by Dats or # Executes 

* remotely reset Installs or Expiration 

$195 Starter Kit or $495 with NO meter 

counts Free info & demo disk available 
Az-Tech Software, inc. 
Bs Laat Brackiio 
Richmond, MO 64085 

(000) 227-0644 (816) 778-2700 
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STATISTICS 
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With our Copy Protection 
Products. They really work and 
do not burden the honest user... 


For Hardware Based Security 
{Parallel Port/ROM Socket Interface) 

© STANDARD KEY TAG 
Unlimited executions 

¢@ COUPON KEY TAG 
Limited executions 

¢ DURATION KEY TAC 
Limited (days, hours, min.) 


He 
— &S 


For Disk Security 
High Level Security 
© PADLOCK II DISK 
© SAFECUARD DISKS 
© COUPON DISKS 


For Hard Disk Protection 
® HDCOPY 


Low Level Security 
User insiaitable Protection 


¢ PC-PADLOCK 





The market is filled with copy 
protection products which burden the 
user or simply don’t work We have 
over 3500 satisfied software firms 
utilizing our systems. The high-level 
fingerprint has not required an update 
in over 3 years, 

Why should your valuable data or 
useful software program become 
available in the Public Domain? 


Call or write for 
more information. 


GLENCO 
ENGINEERING INC. 


SEAVING THE SOFTWARE INDUSTRY SINCE 1979 

721 W Algonquin Bd (312) 364-SOFT 

Arlington His IL 8000S FAX 364-7698 
Telex 493-7109 
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HANDS OFF THE PROGRAM® 


PC SECURITY 


HANOS OFF THE PROGRAM '3 an ali software 
privilege based, system secunty uillily (het pre- 
vents unauthorized access of your PC's subdirec- 
tones, Hea and dk doves 

HANOG OFF THE PROGRAM provides a toptnet- 
caled technique to sepsrme up 10 64 users of & 
PC. by privdege, into Ines own veparaio arene on 
the hard disk Users may access only ther own 
Breas Bnd any CIher aren protected with a lower 
privilege 

HANDS OFF THE PROGRAM protects files on 
your hard disk by preventing unauihorized usert 
from madktying the DOS fhe arinovies (Read Onty 
Hidden System) For example, use ihe READ 
ONLY atiribute to prevent virus programs trom 
wading your system 


HANDS OFF THE PROGRAM resincts access to 
your hard Gak via “disk locking” A “locked” hard 


mand untd it 8" unlocked” 

HANDS OFF THE PROGAAM incorporates 
advanced security techmques on PC's running 
PC-DOS V30 oF Ingher The DOS FORMAT of 
Onve C 1s prevented wine Ihe PC in use the 
Security manage? 1 protected against Control 
Break and 8 boot from floppy results in the Bulo- 
matic locking of Deve C 

HANDS OFF THE PROGRAM also provdes 


© Maiibox 

‘© Read Onty and Execute Only previieges by 
user 

© Auto Installation 


Pree $89.95 
add 3175—shipping 
‘Check Money Order VISA, MC accepied 
Systeme Coneuiting inc. 
412-963-1624 
Bon 119208, Pittsburgh, PA 15238-0600 
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he world’s leading soft- 

wore monufocturers 
depend on Softguord copy 
protection systems. Your 
FREE DISKETTE introduces 
you fo SuperLock * — inwisi- 
ble copy protection for 
18M-PC (ond compatbles) 
ond Macintosh. 


@ Hord disk support 

@ No source code chonges 
@ Customized versions 

@ LAN support 

@ New upgrodes ovoiloble 


(408) 773-9680 


SOFTGUARD SYSTEMS INC. 
710 Lokewoy, Suite 200 
Sunnyvole, Colifornio 94086 
FAX (408) 773-1405 
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TO PLACE YOUR 
ADIN 
PC Magazine Marketplace 


Call (212) 503-5115 
or (800) 825-4ADS 








ULTIMATE VIRUS DETECTION! 
Detect viruses al work or unauthorized use of files 
on your I8M/compatible's hard disks Even 
checks boot records! See review in COMPUTE''s 
COMPUTER VIRUSES book. Download a free 
evaluation copy from our BBS at (213) 276-5263 
Shill $15-VISAMC—includes 6 months “Virus 
Info Palladium" BBS membership. 

Gilmore Systems 

PO Box 3831 

Beverly Hills, CA 90212-0831 

(213) 275-8006 


SOFTWARE COPY PROTECTION 

© Instalis easily on your 18M-PC software 

© Defeats all disk copy software 

© Supports all Hard & Floppy disk formats 

@ Requires NO special devices of disks 
invisible lo your end user 

Eval disk protects two programs of yours $25 
Startes kit & No meter count packages $99-+ 
L-Tech Corporation 

377 Route 17 South, Suite 618 

Hasbrouck Heights, NJ 07604 

(201) 288-1608 (BBS 8/N/1): (201) 288-8795 


BIT-LOCK™ SECURITY 

Piracy SURVIVAL 5 YEARS proves effectiveness 
of powerlul multilayered security Rapid decryp- 
tion algorithms Reliable security device trans- 
paren! to PARALLEL or SERIAL port. Complt- 
mented by tow cost KEY-LOCK™ mullifeatured 
COMPU-LOCK'* including countdown, fime- 
out, data encoding & mulli-product protection 
MICROCOMPUTER APPLICATIONS 

3167 € Otero Circle 

Littleton, CO 80122 

(303) 922-6410 or 770-1863 


PC Magazine 
Marketplace 


2nd Color 


Option 
Available 


STATISTICS _ 


THE BASS System“ 

Why use up 8 meg and 640K just to run a data 
step on your PC? Now you can run your data 
slep code and slalistical procs wilh a syslem 
that takes only 1 meg and 400K (and costs only 
$399}! Free inlormation 

BASS Institute, inc 

PO Box 349 

Chapel Hill NC 27514 

(919) 933-7096 or BB (919} 968-6755 (N 8. 1) 
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GO with SOLO 


Ideal for researchers and busi- 
ness profesalonala. SOLO 
provides all the necessary stat 
procedures. Incredibly easy to 
use. Inexpensive enough for a 
single project or occasional use. 
$149 complete with ore 
Call today. MC or VISA. 
Satisfaction guaranteedll 
BMDP 2urnikr: 
SOFTWARE 
1440 Sepulveda Boulevard 
Los Angeles, CA 90025 
(213) 479-7799 
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MINITAB'S a PC of cake! 
MINITAB features intuitive 


over 60% of Fortune SO companies. 
For free brochure call 814/238-3280. 


MINITABE: 


3081 Enterprise Dr. State College, PA 16801 
CIRCLE 796 ON READER SERVICE CARD 








Easy to 1earn 
2 Simple 10 US versatile 


id graphics 


Fast accut 
$ windows 4N! 
{ree brochure 

8- 


Coll nos 19-328-4907 


ATES. 
1 yCK ASSOC! 
Ww WAR ISHS PS yen 


eraceane 3 
900 root AYE 57) 6-022 





STATISTIX - ONLY $169! 

STATISTIX 1s a powertul and very easy-to-use 
Statistical sysiem lor PC's Used by many 
universities, businesses, fed and state govern- 
ments and research organizalions Check us 
oul belore you buy a slatistics program, you'll 
agree SX 1S a ‘best buy”! Money Back GUAR- 
ANTEED For more into 

NH ANALYTICAL SOFTWARE 

PO 80X 13204 

Roseville, MN 55113 

(612) 631-2852 





FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5HI5 ... 
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High performance STATISTICAL SYSTEM 


A powerful, elegant, and super-fast statistical package intagrated with 
complate data management and dynamic graphs Comprehensive selac- 
fion of descriptive, interential, and exploratory statistics with forecasting 

STATS+ featuras intatligant, two-way interfaces to data from Lotus. 
Symphony. dBili+, and other programs For mora Info look for our ada In 
mosf computer journals, ask your dealer, or contact StatSoft. Price $245 


(¢$5 ship/hand)). 
Cr) 


HON StatSoft 


Overseas offices BtatSott of Europe (Hambur: 
don UK) ph 0707271166 Hearne Software 


2325 E. 13th Sf., Tulsa, OK 74104 
(918) 583-4149 


FRG) ph 040/4200347 AlatSott UK (Lon- 
lelbourne Australia) ph 613-497-4276 
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WCSS plus-$99 

Easy-lo-use menus & spread sheet. Multiple 
fegression T-tests ANOVA (up lo 10 factors. rep. 
Measures, Covariance) Forecasting. Factor, clus- 
let, & discriminant analysis Nonparametnics. 
Cross Tabulation Plots. histograms, box, scatter 
stemieat Sort. Subset. Transformations. Reads 
ASCII New graphics Pkg $59 

NCSS 

865 East 400 North 

Kaysville, UT 64037 

Phone 801-546-0445 


SHAZAM version 6.1 

SHAZAM 15 an easy-to-use & powerlul econo- 
Mmeilrics program Has a full matrix tanguage 
SHAZAM teatures include ARIMA, 3SLS, 2SLS. 
SURE. probit. logit. lobil, nonlinear, MLE. GLS. 
equality and inequality resirictions, pool, non- 
linear testing, lorecast, diagnostics, graphic 
Single copy $295 US Site license $1200 US 
Accept VISA/MC Call 403-220-4096. or write 
SHAZAM Econometrics Limited. Box P 

12 Varsdale Place NW 

Calgary. Alberta T3A OG7 CANADA 


SURVEYS 


THE SURVEY SYSTEM 

An easy fo use menu driven system tor the 
enlry, editing, processing and presentation of 
Questionnaire data, The syslem can produce 
camera ready crosslabs and other tables in 
banner lormat Also stalistics and bar charts 
Regression and open-end coding/analysis op- 
tions avaiable 

CREATIVE RESEARCH SYSTEMS 

15 Lone Oak Ctr. Dept P 

Petaluma, CA 94952 

(707} 765-1001 


A-CROSS - #1 IN CROSSTABS 
Easiest & most powerlul crosstab program lor 
Survey & research data 16 8mill cases-9.999 
vars/case Read any ASCII, cot binary. dBASE 
fle Professional tables to all printers + laser- 
outputs to ascu & lotus wks liles Full stats +1- 
test. chi-sq Nominated tor PC Mag Award for 
Tech Exceltence 

STRAWBERRY SOFTWARE. INC 

42 Pleasant Sireet-FREE DEMO DISK 
Watertown, Massachusetts 02172 

(617) 923-8800 FAX {617} 926-0134 





If you have a PC, this is the 
way you should be preparing 
ur 1988 income tax return. 
‘ast, easy, & accurate. No 
spreadsheet software reqd. 
jousands of satisfied users. 


Regular Varsion: 

Supports 18 schedules and 
forms (1040, A-SE, 2106, 
2119, 2210, 2441, 3903, 4136, 
4562, 6251, and 8615). 


Prints [RS-approved forms 
and schedules, plus a graphic 
1040 on Epson or IBM-type 
dot printers. Works with 
overlays and pin-fed forms. 
Requires IBM-comp. 256K. 


Only $45 


NEW Advanced Version: 
All of the regular features 
[seh more forms (1040ES, 
}, 4137, 4255, 4684, 8582), 
1040 
lasers. 


irives. 


and 


/ 
Req 


laser printed 
od on HP- 
K and two 


Only $60 


for CA, NY, 
, MO, and VA. Data 


State 
NJ, 


auto transferred from federal 


tax forms. $30 each. 
MC/Visa. 30-day guarantee. 


AM SOFTWARE 
P.O. Box 25010 
Kansas City, MO 64119 
(816) 241-0014 
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PLAC 


Federal & State returns on 
single disk—Only $79.95. Easy to use. 
Calculates automatically, performs com- 
plex “What if options, prints (RS—ap- 
proved forms. 25 States available 
Requires Lotus 1-2-3 or compatible 
spreadsheets. VISAIMC. $4 eh chg. Also 
available Protessional package-$119., 
Tax Planner-$79.95, Corporate-$149., 


ie. 


Cifton Park, NY 12065 
518/877-5881 or 800/423-3169 outmde NY 


EaxEose 


TAX PREPARATION SOFTWARE 
CIRCLE 800 ON READER SERVICE CARD 


1099°S-ON-DISK 

Meet IRS regs to tle 1099's on magnetic media 
Use your IBM Compatibie PCs to prepare 54" 
diskette print forms and reports For all 1099's, 
1098 5498 W-2G Fast easy lo leam and use. 
manual included Not copy protected Only $69 
plus $3. S/H MC/VISA accepted Our third year 
CUSTOM CRAFT SOFTWARE. INC 

5730 R Street Box 5577 

Lincoln NE 68505 

(402) 464-3184 


TERMINAL 
EMULATION 


NEW& IMPROVED! 


pG Color Graphics 


‘erminal Emulato 
 eoriBM Micros”) 


Dasher Terminal 
line,b210-D470C, 


Rhintek, Inc. 
P.O. Box 290 

( “301-730-9575 

VISA and MC accepted 


Columbia, MD 21045 
CIRCLE 601 ON READER SERVICE CARD 


UTILITIES 


BREAK 640K! 

Why buy expensive boards? VRAM™ gives 
your PC/XT/AT or PS/2 8 megabytes of memory 
by turning disk space inlo expanded memory! 
Use extended memory for expanded memory 
Create VERY LARGE worksheets FAST Auto- 
matic Easy to use 640k not required Money 
ack guarantee $49 + $3 s/h 

BIOLOGIC 

11982 Coversione Cir, Suite 1622 

Manassas, VA 22110 

(703) 368-2949 (fax 703-361-8251) 
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UTILITIES 


DvlvRvEvC'T 
AvGrCrES’S: 


Direct Access to All Your 
Software 


Organize al! your programs on had disk with 


<1) $BQ9S rs: 
CALL 1-800-242-6368 
FOR THE DEALER NEAREST YOU 


DELTA 
TECHNOLOGY 
INTERNATIONAL: 


1621 WESTGATE ROAD 
EAU CLAIRE. WI 54703 


PC AND NETWORK 
BACK UP 
IN THE BACKGROUND 





* Keeps new or changed files backed 
up automatically, w/o liftiag a fiager 
of exiting yoar application program 

© Makes Total and face. back apes in 
the backgroand w/o interruption 

* Works wi DOS storage device 

© Memory resideat-Req's Only 13K 

* Compatible with all popalar LAN's 

* You will aever have to back ap agai 

® SitBack and Relax - Only $99.00 


SaBack Technologies, inc. 
913-894-0808 
9290 Bond Suite 205 O.P. KS 66214 
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A BEAUTY FOR YOUR BEAST 

STILL RIVER SHELL, a new ver2 55 powerful 
“Point and Shoot” DOS enhancement ullitity for 
lile/disk mgmt and DOS command intestace 
tusted 1987 & 1968 PC-SIG's TOP 100 pro- 
grams $39 complete with 166 pp manual 
Unitd site fic $390 POVCOO + $8 MC/VISA 
No fee 90-day No-Risk Guarantee 

Bill White 

PO Box 57 

Shit River, MA 10467 

§08-456-3699 





ABOOST Is the memory-resident 
(TSA) utility that eutomatically boosts 
the speed of dBASE Ill, dBASE Ill PLUS, 
and dBASE WV, as well as ail dBASE 
progrems. dBOOST gives dBASE 
special powers that make it ¢ real speed 
demon. Your dBASE progrems can run 
twice as faat— sometimes even faster! 

dBOOST uses sophisticated techni- 
ques to meke dBASE Input/output 
Operations more efficient (even if you al- 
teedy use @ disk caching program). 

Absolutely no commands to issue! 
Instellation is completely eutomatic. 


Tekes 20K DOS memory (only &K If you 
have exiended memory}. 

Onty $69 05 + 3.50 SBM. Visa and 
MC. NYS tesidents edd sales tax. 


ISOGON CORPORATION 
330 Seventh Avenue 
New York, NY 10001 


| (800) 662-6036 


AT’s DOW’T NEED 


Allows copying of IBM AT files for use on 
IBM PCs, XTs, and compatibles with no 
hardware or software modifications. A 
360K dnve is not required. 

” may reside on your IBM 
‘At rand disk and topes 1 file or entire 
Saneciotes 1 step. Pace $79. + 
MICROBRIDGE COMPUTERS 
INTERNATIONAL, INC. 
655 Sky Way - Suite 125 
San Carlos, CA 94070 (C=) 
1-800-523-8777 ce 
(CA) 415-593-8777 
(NY) 212-334-1858 ae 


CONNECT PCs! 

COMx™ connects any 2 PCs so that files can 
be easity copied between them Connect a PC/ 
XT/AT to PS/2 or laptop and convert between 
5¥s and 3¥2 disks Copy all files on one hard 
disk lo another wiih 1 command 115.200 baud 
Runs in background 32 ft universal cable 5% 
and 3¥% disks, and user's guide Money back 
nt S$9+S3ah 

Biologic 

11962 Coverstone Cir Suite 1622 

Manassas, VA 22110 

703-368-2949 (tax 703-361-8251) 


“exe” files to make them faster, 
more professional, and more ca- 
pable. $49.95. 

REDCache — speeds hard 
dieke by up to 7 times and floppy’ 


RED Utilities — Containe the 
three programs above plus pro- 
tection from accidental hard disk 
formatting, sorted directories, 
text searching, DOS wild card ex- 
ceptions, and much more. $79.95. 
Vien, MasterCard accepted. 

7 °N\, Wenham Software Co. 
ft s | 5 Burley St. 

\, 7% Wenham, Ma. 01984 
(608)-774-7036 FREE catalog. 


Dealer tnqutries snusted. 
CIRCLE 607 ON READER SERVICE CARD 


SOFTWARE 
SIMPLE TO USE! 


fehder Minitext 39.8 

‘Simple word processor for everybody! 

lehdar Calculator 29.4 

Replace your deskinp calculator! 

For PC/XT/AT/S86/PS2 and compatibles 

Ta Order Calf: USA 1-800-663-8521 
CANADA (604) 879-5445, 

Add $4.00 Ship & Handling. 

Deater & Dist. Please call (604) 879-5445 


14 Broadway, 314E. te lad 


Visa, M/C or Money Order 
CIRCLE 808 ON READER SERVICE CARD 


LIMSIM 

Expanded Memory Simulator tor the 286 & 386 
machines Use the extended memory you al- 
feady have as Lolus style Expanded Memory 
PC Magazine (March 31, 1987) says “Easy lo 
use and well documented” $70 ($100 with 
assembler source), 30 day money back guaran- 
lee Visa/MC accepted 

carson Conpatiig 

1556 Halford Ave. #142 

Santa Clara, CA 95051 

(408) 737-0627 
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Ammunition to conquer 
your biggest problems! 


veth V-EMM 
(8 megabytes) 


& 


@ The Virtust Expanded Memory Manager 
provides your EMS appticalions with up fo 
eight megabytes of expanded memory 


@ ft tums PC/AT or PS/2 ox. ff 7 
tended memory Into expanded 
memory f 
@ It tums hard disk storage into |} 


expanded memory 
@ I's compatible wih most Ems (LTH AZINE 


cat including 1-23 |! DETORS 
pa ect Fa CHOICE 


@ Only $89.95 30-day money-back guarentee 
Fort's Sonware 


ee oe 
VEMM Monhatian KS 65502 
(913) 537 2697 
CIRCLE 609 ON READER SERVICE CARD. 


FLEXMENU 3.1 ONLY $19.95 
Powertul menu program, provides a user 
tnendly way lo operale your programs Pas- 
sward protection is available for EACH menu A 
telephone directory utility allaws you to stare, 
custom sort and print all your name address 
and phone numbers Flex menu even has a 
timed execution utility to run your programs 
even when you are not there! 

Main Menu Software 

12700 East 8 Mile Road 

Oetrail, MI 48205 


(313) 372-3262 CHK/MO0/COO 


SUPER PC-KWiK 

The industry's best disk cache "Highly recom- 
mended” J Dvorak ” hotd on to your ear 
drums because you've just launched =” J 
Oickinson “the word swoosh! may give 
you an idea” J Seymour You can't buy more 
performance tor just $7995 $2 S/H VISAMC 
+ §250:t COO 

Multisolt Cosporation 

15100 SW Kol! Parkway #L 

Beaverton, OR 97006 

503-644-5644 or 800-234 KWIK 


WORD 
PROCESSING 


World's Bilingual Word ‘ 
OuangJan, bilingual word processor for En- 
glish and Armenian, Bengali, Euro/Latin, 
Greek, Hind) Khmer, Lao, Punjabi, Russian 
Sinhales Tamul, Thar Viet $109 + $Ss/h 
(toreign + $12 s/h) Font editor included For 
IBM compatible with dol-mainx & LaserJet 
printer Demo $6 + $1sh 

WeydChoniy Covnpany 

3524 Cottman Avenue 

Philadelphia, PA 19149-1606 USA 
215-331-2748 








bYBY 


WORD 
PROCESSING 


AyMouse, 
XyWrite 


X (yMouse. ae the fightning—tost 


TEE OUR Ee — makes MyWeete lil 
Plue even better! 


XV MOUSE. ... moves the cursor 


Sid text quickly and noturalty 


XyMouse.. + instonily selects 


from dozens ot commands wih 
ecey-to—uee mouse windows 


XY. OUSE... acceterates voth 
beginning and advanced XyWrters! 
NEW! Support for “ALoCorte ond networis 
CALL HOW for this fontastic temesever: 
GALACTIC SOFTWARE inc. 


2600 Phitmant Avenue, Site 211 
Huntington Volley, PA 19008 


215-947-0930 
CIRCLE 810 ON REAGER SERVICE CARD 


« ‘ 
P32, “EAAnuxd, st es 
Pyccxnn, Farsi, English, Euro, 

& Scandinavian; ial either TPA, 
Hindi, Bengali, Gurmukhi, Tamil, 
Thai, Korean, or Viet. Full-featured 
word processor supports on-screen 
foreign characters and highest 
quality printing with no hardware 
modifications Includes Font Editor 
$355 incl. US shipping $150 add't 
for laser $19 demo. Req. 640k, 
graphics Money back guarantee 
Gamma Productfons, Inc., 
710 Witshire Btvd,, Ste 609, Sante 
Monice, CA 90401 "@13) 394-8622. 
MC/VISA/AMEX. 
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175 WordPerlect 5.0 MACROS! 
One keystroke copies addresses Irom scm to 
envel, prints last pg tirst, aufo-compiles finote’ 
endnole lists, checks pg brks, pmts multiple 
copies, pgs or directories, transp letters, cap- 
italizes, underlines, bolds, makes aulo-NOTES: 
searches files and 165 MORE! PLUS 26 
CTRL + KEYS MACROS! Optional Wstar emul: 
$1995 + $3 S/H Add $3 lor 35” disk 

@ PowerMax Company 

© 15840 Ventura Bivd #845 

@Encino, CA 91436 = (B1B) 905-5919 


PC Magazine Marketplace 
the ultimate target market! 





The beand specifiers whie recat PO Mag 
gine dut't have the Tine to siege arte, 
seit only conver tx getting what thiy nocd 
as qquirk $s as passible 


They'll INRECT their attention te 
OU Magamine Markeiptace 


For them PC Magazine Marketplaces 
Dirert Respense/Display Ad forrsal repre 
sents a Gast, cay and cost effective iether 
of product acquisition Fhey knew it will 
have the produnts thes need acd the infer 
auation they want regarding price, valuttie: 
dicunnts, qaecificalions and delivery. 
Ifyou thonk (hal sour btsiness cart bene 
Fit from the TOLIRO brand specifier. whe 
feud PC Magazine  WU'RE RIGHT! 
ED 
Se take DIRECT action and call 
(212) 583-5115 or (480) R25-4ADS, 





FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-SH5 .. . 


WORD PROCESSING 


CompareRite™ 
“Outstanding software — the best of its kind... CompareRite 
documents in ways that I didn't think were possible. It's utterly amazing.” 
- John Dvorak, PC Magazine, 3/15/88 


CompareRite saves hours of editing by showing you how any 
two documents differ. Amazingly fast, CompareRite will create 
a complete comparison draft, ready for printing, or display the 
changes on the screen so you can scan them. The program 


shows changes in many user-selectable formats, and is com- 


patible with all major word processing programs. 

CompareRite is perfect for attorneys, editors, proofreaders 
or anyone who has to make or compare drafts. Thousands in use. 
Price — $129.95 + $5 shipping/handling 

OFT 
INCORPORATED 
763 Massachusetts Avenue 
Cambridge, MA 02139 
(Outside MA) 800-262-5656 Ext. 10 (In MA) 617-864-6151 Ext. 10 
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MISCELLANEOUS/ ACCESSORIES - 


HEAVY DUTY PC HARD SAEs 


EPSON EQUITY H cruans | $226] $129 $129| 


COMPAQ PORTABLE II 
| (8M AT cru ae 
{ IBM MONITOR ss1saoo+ 








$204 1 $443 43] $120 


$254 $173] $148 


HEAVY DUTY FOAM LINED $226} $154) 54) $125 
CASES WITH COMPARTMENTS 

FOR KEYBOARD & MOUSE 
1-800-882-7112 in Mi 616-374-7108 


WESTERN CONTAINER & CASE box 125, Woodland, Mi 48897 








CompuCover: 


a 


COVER YOUR INVESTMENT 
DUST COVERS - Ove ¢ 020 soxgra in bre exiors 
‘State Free ard Dura Myton 
Clow Piasse Clem ecken vey! 
KaySkin'™ Keyboard Protectors 2¢+er 100% Cotton Convas « Breathable! 
pues © Beige w/GieyTnm __e Static-Free 
For: Computers and Printers 
CALL FOR FREE CATALOG 
ORDER DESK 


(800) 826-5761 
INCA (418) 759-1466 


| Contemporary ComputerWear 
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AND SERVICES IN THE MS DOS 
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WORTHINGTON 
DATA SOLUTIONS 


417-A Ingalls Street 
Santa Cruz, CA 95060 





t8M, Epson, AT&T, Leading Edge, Compaq ; 


1320-36th Avenue San Francisco, CA 94122 
GIRCLE 818 ON READER SERVICE CARO | 


BAR CODING 


LABELING SOFTWARE 


‘LABELS 
Bye expe 


CO Ors CFT TONS 
EASY-F AST ——* 


For DOT MATRIX and Laser Printers 
(Epson/IBM/Okidata and LaserJet) 


© Flexible format® Any size label © Auto-Incrementing 
* Labels for bins, shelves, © Reversals 
Inventory - name tags * Color Options 
® Big text readable up to 50 ft. Laser Soft Fonts 
© Bar Codes: 2 of 5. UPC/EAN, = * File Input 
MIL-STD, AIAG, Code 39, etc. © Very fast e Easy 
Labela ebove printed with Utility li - $279. 
Other manu driven programs from $49. Unix & Xenix too! 
User callabia routines from $159. 


BAR CODE READERS 


"a For PC/XT/AT & PS/2 


& Kimtron, WYSE-60, Link, & RS-232 
© Attaches as 2nd Keyboard 
@NO software changes 
@ Reads 2 of 5, UPC/EAN, 
Codabar, Code 39 
© Rugged metal pen & holder 
All models complete...$399 
ALSO: Lasers, Portables 
Mag. Stripe, Badge Readers 
Direct From Manufacturer 
30 Day Money Back 
Guarantee! 


800-345-4220 
In CA 408/458-9938 


PC Magazine Marketplace the ultimate target market! 


The brand specifiers wlncread PC Magazine dart have the tiie ty shop around, 
their anly concern is getting what they need as quickly as possible 


They'll DIRECT their attention te PC Magazine Marketplace 


For them PG Magazie Marketplaces Direct Response Disphiy Ad fartial repre 
sents 4 fast, easy and cost effective method of prodiet acqiisition. They krow twill 
have the proditets they need and the inforinstion they want regarding price, sohinte 
discounts, specifications and delwery 

WFyou think that vonr business can benefit frean tie 70 1 brand specifiers who 
Tread PC Magazine = YOURE RIGHT! 


So take DIRECT action and catl (212) 503-5115 or (800) K25-4ADS 
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MAUVE UE 


BAR CODING 


EZBarcode™IIIIUUIHII 


Bar Code Reader 


Model PC-WEDGE Reader, , , $289.00 
* No software changes necesury 
© For PC/XT/AT of compatible 
© Installs in minutes, willinut tools, 
© Reads Code 99, 2 of S, LPC, Codubar 
© E7ZBurcode I printing software included 


EZBarcode I Printing Utility 
lordered separately} 
¢ Rater and print Code 39 and UPC-A 
© For dot matris and LaserJet printers. 
« Vary bar code height, spacing, ete 
EZBarcode It Printing Program $99.00 
© Keyboard of lex! file dala input 


© Prints Code 39. Interleaved 2 of 4, UL PCA. 
incrementing, multiple columns 


$49.00 


Videx Time Wands. . 


© Time stamps euch bar code as itis read 

« We carry a complete line of Videx 
TirmeW and prodycis 

= Custom sofimare development asulable 


q : =e 
TimeKeeping Systems, Inc. 
124344 Cedar Road Cleveland, OH 44106 
(216) 229-2579 Fax: (216) 229.2573 


BAR CODES 
MADE EASY 


we “a * 
PERCON’® E-2-READER™ 
FAST ¢ ACCURATE ¢ RUGGED 
NO SOFTWARE CHANGES with PCr 
XTIAT and P52, AT&T 6300, Wyse 
SO1SO/SS/PCIAT, Kimtron KT-7/C, Unk 
PCTermMCliMC3, TeleVideo PCSIi 
9057955 & DEC VI220 keyboards, 
mutt-user RS-232 interfaces. 


© Immediate shipment 
© Free phone support 
© 2-year warranty 
Details or Questions? Cail us 
(503) 344-1189 


2190 W llth Ave, Eugene OR 97402 


PERCON’ 


PrintBar Il 


BAR CODE PRINTING SOFTWARE 


Print Code 39, 2 of 5, UPC, and 
EAN bar codes directly from your 
own applications without copying 
data to special print fas IGM 
PC/XT/AT/PS2 and compatibles. 
Supports IBM Graphics, Epson 
and LaserJat prntars and 
compatibles. 

PrintBar Il Program = $295.00 
PrintBar I! Demo $25.00 


Other Bar Code products 
avatiable for non-MS-DOS 
anvironments. 


Bar Code raadars from $395.00 


FREE Brochura (916) 622-4640 
FAX 916-622-4775 


(CUO BC ON Oe MO 


Compile Fast Bar Code 
Printing into your programs 


with Code Master 

ePrints UPC/BAN, 2 of § 
3 of 9 and more 

®No Royalties 

«Supports Clipper, C 
and more 


$149.9 $249,00 vier 
Computer Connection 


P.O. Box 634, Eau Claire, WI 54702 
(715) 833 2331 
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BAR CODE & 
MAGNETIC STRIPE 
READERS 


for the IBM PC & PS/2 
le & quick installation 
No additonal software or port 
Metal wand & case 


Also available: 
Bar code printing software 
encodes 


Units for other computers & terminals 
GSA priong available 
TPS ELECTRONICS 
4047 Transport Street 
Palo Alto, CA 94303 
Telephone: 415-856-6833 
‘Telex. (Graphnet) 371-9097 TPS PLA 
FAX: 415-856-3843 
CIRCLE 616 ON READER SERVICE CARD 


BAR CODE READERS 


NOOR HARE CHANGES REQUIRED 


© IBM PC/XT/AT PS/2 CLONES 
@ TANOY 1000SX/1200/3000/ 4000 
© ZENITH 138/148/151/ 158/248 

© EPSON EQUITY I & Ill 


TERMINALS: 


© WYSE 50/60/75 

© KIMTRON KT-7/PC 

@ CONTROL OATA VIKING 721 
. py 01100 


PC/MS DOS BAR CODE PRINTING SOFTWARE 


RESELLER SISCOUNTS AVAILABLE 


AMERICAN MICROSYSTEMS 
1110 $ AIRPORT CIRCLE SUITE 140 
EULESS, 1X 76040 (617) 571-9015 
(200) 648-4452 


MEL SES a | lf 


Bar Code Solutions 
ON-LINE BAR CODE 
READER NETWORK 

WEW PC-WANO 300 - up to 128 reader 

data collection system » Auto- 


discriminates » Collects tormats and 
transmits to PC or host 


PC-WAND 800 WanderWand - pro- 
grammable portable bar code readers 


PC-WAND 200 - terminal wedge on a 
serial party line for mums 


PC. WAND 100- emulates 2nd keyboard 


WEW - bar code printing sottware 
packages tor your printer 
DEALER INQUIRIES INVITED 


INTERNATIONAL TECHNOLOGIES 
& SYSTEMS CORP. 


G35.Nosth Berry Street Suite C Brea CA92621 


PHONE: 714 990-1880 
(S) Fax 714 900-2503 


CIRCLE 645 ON READER SEAVICE CARD. 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 
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BOOKS 
CATALOGUES 


PUBLICATIONS 
PCjr 


Expansion Products 


Possibly the largest selection 
of PCyr products in the 
country. We don't just sell 
PCjr products, we destgn them. 

eSpeed Up Products. | 

twas DMA Cartridges 

eSecund Floppy Disk Daves 

03's Disk Drives 

PCy Optical Mice 

Monitor Adapters fir PC's. 

Parallel Printer Ports 

Full Size Keyboards 

eSpeech Attachments 

*ayaticks, Cables, & Adaptirs 
Call or write to receive our free 
32-puge catalog of PCyr Add-On 
products. For even fuster results, 
circle our reader service number. 


PC Entarpriaaa 

“The jrProducts Group" | 
Box 292, Belmar, NJ 07716 

{201) 260-0025 (800) 922-PCJR 
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IBM PCjr SPECIALS 
Fuli line of iBM PCjr Hardware 
* Mcmory Expansions to 640k 

* Second Floppy Drives 
* Parallel Printer Ports 
* Full Size Keyboards 
* Modems, int. & External 
* Joysticks, Scrial Cables 
* PCjr Network cards 
* BASIC Cartridges, Mice 
* PCjr Tested Shareware 
* Complete Computers 
* Repair Service 

Send for Catalog Today 


COMPUTER RESET 
Attn Dept. PCM 


PO. Box 461782, Garland Texas 75046 
1214) 276-8072 
CIRCLE 820 ON READER SERVICE CARD 


COMPUTER 
INSURANCE 
INSURES YOUR 


Full replacement of hardware, media, 
purchased software As low as 
$39 yearly Covers fire, theft, power 
surges. other accidents Blanket 
coverage: no list of equipment 
needed Call for information or 
Immediate coverage. 

@ 1-800-848-3469 

Loca! (614) 262-0559 

SAFEWARE. The Insurance Agency Inc. 
2929 N High Street. PO Box 02211 
Columbus. OH 43202 

CIRCLE 821 ON READER SERVICE CARD 


FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115 . . . 


DATA CONVERSION 


YOUR OWN IN DESKTOP 
CONVERSION SYSTEM 


* Complete aystem manutacturer 

¢ Support PC/XT/AT/PS2 & Mac 

* Read & write moat 8''/5%''/314"" 

» diskettes from IBM ayatems 

and word processors 

* Read & write ¥4"’ 9-Treck 
tepea from most computers 

© Read text from documenta, 
forms, books end megazines 
ualng “SPOT” OCR program 

* Cuatomized software availobia 

* Feet tachnical support 


Avoid tha middieman—Go direct! 


FLAGSTAFF 602-779-3341 
ENGINEERING Fax 779-5998 
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DISK = DISK - TAPE = DISK 
OPTICAL SCANNING 


WORD PROCESSORS 
SPREADSHEETS 
DATA BASES, MAIL LISTS 
OVER 2,500 FORMATS 


18M PS72 
WORDPERFECT 
. torus 


DBASE 


WANG ka 


(212) 463-7511 


NATIONAL DATA 
CONVERSION INSTITUTE | 


§ EAST SETH STREET NEW YORK my 19009 
MICA'A LEADERS IN DATA CONVERSO 
CIRCLE 023 ON READER SERVICE CARD 


DISK/TAPE/OPTICAL SCANNING 

© 33¢ per page typewritten ted to disk in ASCIE, 
WP formals available on request 

@ Scan Typesel tex 6 Io 24pt low rates 

© Oisk convert from IBM WANG, XEROX. MAC- 
INTOSH +¢ 1000 other formats (bi-directional) 
@ Tape conversions (800. 1600 3200 6250 BPI) 
@ Quick tumaround - Quality Guaranteed 

1st RUN COMPUTER SERVICES 

1261 Broadway Suite 508 

New York NY 10001 

(212) 779-0800 





OPTICAL 
SCANNING 


CALL FOR OUR FREE BROCHURE 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE MS DOS 

MARKET... 


America’s Lorgest Date Conversion 
and Optical Scanning Facility 
184-13 HoroceHord Exp , Fresh Meadows NY 11365 


== (718) 357-8700 —- 
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DATA RECOVERY SERVICES 


ONTRACK 800-752-1333 
DATA RECOVERY INC. 5°" 


612-997-1107 
The Only Custom Data Recovery Experts 


Call us when: 

+ Your hard disk can't be booted 

+ You can't access a file 

+ Your directories and/or FATS 
are scrambled or gone, ctc. 


For that critical moment when only the best will do. 
CIRCLE 825 ON READER SEAVICE 


A service from the 
creators of Disk Manager! 
Recommended by major 
dvive manufacturers. 


DISK CONVERSION 


TAPE/DISK Or 
CONVERSIONS “*..%= * 


Conversion services lo or Irom over 
1250 computer systems: 

* Megtapes ¢ Mini Computers 

© Micro Computers ¢ Typesetters 
© Word Processors 


CALL THE INDUSTRY LEADERS 


TAPE-TO-FLOPPY 
FLOPPY-TO-TAPE 
TAPE DUPLICATION 
FLOPPY-TO-MICROFICHE 
LASER PRINTING 


BAR 1-800-422-9622 
COMPUTER SERVICES, Inc. {tn OK: 918 254 96221 


(312) 459-6010 
165 Arlington Heights Rd #M 
Buffato Grove, IL 60089 
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TECHNICAL PROGRAMMING 
HE 


SERVICES, 
0506 EASI 61ST STREET 
TUASA, 08 74133-1301 


CIRCLE 827 ON READER SERVICE CARO 


TO PLACE YOUR AD IN 
PC Magazine Marketplace 


Call (212) 503-5115 or (800) 825-4ADS 
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DISK 
CONVERSION 


CHANGING WORD PROCESSORS? 
Media transter 10 or from 

(BM XEROX, OEC, WANG 

LANIER, CPT. CT MICOM NBI 

WORDSTAR, WOROPERFECT MS.WRO DW3. 
MULTIMATE, SAMNA. MASIL OCA 
waeneaafREE TEST CONVERSIONS enon 
Conversion Specialists 

531 Main St, Suite 835 

£1 Segunda CA 92045 

{243) 545-6551 @ (213) 322-6319 





TOTAL SERVICE CONVERSIONS 
@ OUR NAME SAYS IT ALL @ 

@ Quality Service @ 

@ Quick Turnaround @ 

®@ Low Prices @ 

® 1-800-5 CONVRT @ 

@ In CA 1-213-669-8134 @ 

@ Formerly W/Texi Sciences Coiporation @& 
TOTAL SERVICE CONVERSIONS. INC 
1933 North Monon Street 

Los Angeles CA 90027 


DISKETTE COPY 
SERVICE 


BUY QUALITY 
FOR LESS! 


MAXELL 


5%" DS/DD 59¢ 
3%" DS/DD 1.15 


LIFETIME WARRANTY 


Price peed 9n quanhty of 300 in bulk 
ek sleeves and label kits 


800-222-0490 


in NJ 201-462-7628 
FAX 201-462-5658 


@ 24 Hour Shipment @ 


MEGASofrt 


PO Box 710 Freehold NJ 07728 
CIRCLE 826 ON READER SERVICE CARD 


SOFTWARE PRODUCTION 


® Disk duplication 

® All formate 

# EVERLOCK copy protection 
w® Labet/sleeve printing 

® Fuil packaging services 

® Warehousing 

* Drop shipping 

*® Fulfillment 

* 48-hour delivery 

w Consultation & guidance 


solar. Byte, Inc. 


2880 Gergoy Ad Hatietd PA 19440 


000-243-1515, 215-997-2470 
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KEYCAR 


20, 21.82 


ae anor $99 


ELS UTILITIES 
KYBD & Prise FIX 


wr so nx $59 


GETDISK 
GET BIOS DRIVES 
208 ¢ 308 $59 


SUPPLIES 


SOFTWARE 


Packaging Itama 

© Vinyl Portfolios 

© Binders and Shpcases 
Vinyl, Cloth 

© Spinaker Paks 

© Custom Designs 


Silk Scraening and 
Printing Sarvicas 

© Binders - Shp - Porttohos 
© Labels - Tyvek Sleeves 
© Monuals 





NETWORKING 


ELIMINATOR 


(713) 781-9268 
nS 
NK BUSINESS SYSTIaS peppride nslel) fas 


AS 77087 
“NOWELL AUTHORIZED RESELLER 


JMARE 


SUPPLIES 


D SELL US YOUR EMPTY 
Tour CARTRIDGES $10 


ETCRACK 
LOSE PASSWORD? 


200 -41- TOMSAINOORT} Fax 318020067 
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PACKAGING 





Duplication and Assembly Services 

100% Indrvidust Testing on esch disk 
(Write/Reed Verify) 

© 10% AQL lot verification performed on 
seperate computer 

© Label affixing, product essemblies and 
shrink wespping available 

© Copy Protection Systems 


Accassory Itama 

© Inden Tabs 

© Vinyl disk pages 1, 2, 3, 4 disk/pg 

© Shipping certons binder/portfolio/disk 

© Typesetting service for manus!s from modern’ 
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3M Data Cartridgaa 
BlackWaich™ backcoated lape provides dala protection 
ageinsi sialic and wound-in debris. 


Description 
OCx00xLP 
OCECOA 


List Price Saie Price 

$18.45 
21.78 
23.95 
12.35 
17.28 
20.25 


C1000 

C2000 

(OC 2080 Fi homat (New) MoO 
Minimum 5 S8H $3005 


Pertial Listing. Complete 
3M dala cartridge line available. 





a Ee 








<i 

FREE CATALOG. Complete line of 
quality supplies tor your compuler, 
FOREIGN INQUIRIES INVITED. 
Minium Order $25.00 


Prices Subject to Change. aliie 
Toll Free 1 800 258 0026 


Praciaion Deta Producta™ 
PO Ben Ber, ae Grae Howiee. Mime) ® 
~000-46.32-2468 


sieaes ses7 FAK: 016-452-4004 
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*** SHRINK WRAP IT! *** 

Do you need to seal or reseal your product in 
shrinkwrap ior presentalion or protection? We 
have whal you need! Film, sland, timsealer, 
shrink gun. ll lor the price of $399.00 + s/h 
Larger seaters availeble manual & aulio We 
supply bagging machines ior up to 30 per 
minute semi-aulo insertions CHK/M0/COO 
BAGATHON 

PO Box 334 

Paramus, NJ 07653-334 

{201) 427-4544 NJ & NY Add Sales Tax 


TRAINING/ 
TUTORIALS 


ANIMATED GRAPHICS 


© Nuners to Prifewonal programmers cans feale 
beautiful and weful graphics applicotwine, 

© PEE handles writing evlat stemal tutersals, fearts 
ing and teaching cumputer graphics and pro 
gramming, wriling, cartes, shipping guides, 
sMurybuards, in-store demu and much moereé 

© Well organized manual 
Easy 1 Read, Easy to U nedersuunl? 


Only... $59.95 
90 Day Money Back Guarantee 


‘To order send Check or Money Order to: 
Pil Enterprises 
P.O, Box 5185. 
Bridgeport, CT 06610 
For p free demo disk call (203) 366-0258 
$3.50 Postage ond Handling. 
Tease ober att r= 088 
_ via ® 
Lifting y > 
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PC Magazine Marketplace 
the ultimate target market! 





TAXES 
CUMEEO CO OLOLO MEO O 


Year End System for 
Forms W-2 and 1099 


DISC YES/PC 


Proven PC Software: 
© All Forms W-2, 1099 and 1042-8, 
© Disketies and transmittal forms. 
© Corrections to tape originals. 
© Annual compliance updates. 
© 30-day money back guarantee 
© Complete documentation 
© Toll free technical support. 


FREE DEMO 


1-800-537-1099 
1314 Bedtord Ave. © Balbmore, MD 21208 


O1SC—the leader in information return software, 
creating over 200-million Forms 1099 in 1967 


eoooo000g0o00od0 
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file Iransfers or printouls 
ri © Disketts label printing 
Mates Br tb aruts w° Bulk diskettes 
721 W. Algonquin Rd., Arlington His., Illinors 60005 
(312) 364-SOFT - FAX 364-7698 - Telex 493-7109 
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THE SHOWCASE FOR PRODUCTS 
AND SERVICES IN THE MS DOS 


MARKET... 





The frat specifiers wi read PC Magazine dit have Hoe tine tee ahiege around, 
the on concert is getting witat they mend as quickly as passilile, 


They'll DIRECT their 
attention to PC Magazine Marketplace 


For them [C Magazine Marketydace’s Direct Respanse/Disptlay Ad ternal represents t 
Tast easy and cost effective met lod of pratluet acquisition Thiet keow at vill lave the 
products they vet aud the mfarmation they want regarding pier, volume dosernnts, 
specificatiins und delivery. 

[fyi think that your bisiness can benefit Crum the THU,000 brand sperifiers whe 


read PC Magazine — YOURE RIGIIT! 


So take DIRECT action and call (212) 503-5115 or (800) 825-4ADS 
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NUMBER PRODUCT 
ADD-IN BOARDS 


446 SDTA286i 


COMPANY PAGE 


SOTATechnology 43 
Inc. 


AFTER HOURS 
686 AndrewTobias' MECAVenturesinc. 382 
TaxCut 
685 AskDanAbout — Legal Ke 380 
Your Taxes Systems 
J.K. Lasser’s Your Simon 4S Schley 
ftware 


Income Tax 
TurboTax ChipSoft Inc. 
BACKUP 


431 Fastback Plus 2.01 Fifth Generation 
fems Inc. 


684 
683 376 


46 


CAD SOFTWARE 


432 MicroStationPC —_Integraph Corp. 46 
3.0.0 


COMMUNICATIONS 


SERVICE 

MUMBER PRODUCT 
Matrix PCR 
Matrix ProColor 


Mirus FimPrinter 
Montage FR1 


PhotoMetric 
SlideMaker 
Poiaroid 
PalettePius 
HARDWARE 


EGA Data Display 


NEC Intersect 


435 

449 
COR-77 

436 


cp 


386 Motherboard/ 


fica sd 229 
ramet anand 234 
Inc. 

Mirus Corp. 236 
Presentation 244 
Technologies 

General Parametrics 218 
Corp. 
Polaroid Corp. 238 


VM/386 


TRAINING 


448 ~The New Peter 
Norton 
Programmer's 

Guide to the IBM 

Computer PC and PS/2 

Accessories Corp. 

NEC Home 

Electronics Inc. 

Hauppauge 

Computer Works 

Inc. 


UTILITIES 


443 BatchMaker 1.0 
447 Had 
441 FANSI Console 


COMPANY 
Quarterdeck Office 


Systems 
Microsoft Corp. 
te Software Link 
Inc. 
Intelligent Graphics 136 
Corp. 


Microsoft Press 48 


Northland Muttisoft 
fiBrid 








MASS STORAGE 

434 = PC+Infinity Alphatronix §2 
OPERATING ENVIRONMENTS 
697 rvs Digital Research Inc. 104 


450 
433 


Headroom 


438 TheComplete The Complete PC Magellan 


Communicator 
COMPUTERS 
692 Altec ZIP 386/16 pte Tewinay 


Ip. 
691 CompuAdd 386/16 CormpuAdd Corp. 
Dataworld Data Dataworid Inc. 


51 


WORD PROCESSING 


ae 451 Microsoft Word _ MicrosofiCorp. 
150 5.0 
161 


36 PRODUCTIVITY 


ZCOPY iets you move files between machines that lack a common format. 
A full explanation of the window procedure that is contained in PM. 
Anew series begins on file management in C and assembly language. 
Two macros that retum the same part of a worksheet to the screen that 
was previously visible. 

Advanced use of the FOR command lets you compare groups of files. 

An automatic way to log every time your computer is fired up. 

A batch file that acts like TYPE but works with wildcards. 

hee te macro caching system isn’t a bug if you know how it 
works. 

WordPerfect 5.0 makes it easy to print footnotes in a different font. 
Invoke compressed type on a LaserJet even with programs that don’t 
support it. 

Customize WordPerfect 5.0 for different Individual SETUPs. 

The new Turbo Pascal FSearch function renders handwritten Exists 
functions obsolete. 

Interpret function keys in BASIC using a novel lookup function tabie. 
WAIT works better with time-slicing operating systems. 

Dial the phone using your modem and this simple BASIC program. 

Clear up confusion in selecting a BIDS maker when choosing a compatible 


computer. 

Asmail utility that lets a batch file test a floppy disk drive specification for 
errors. 

How to remove power from an Internal hard disk. 

When pial ee floppy disk, the Abort option won't always work. 

The DDS ANSI.SYS drive doesn't work with larger screen sizes—but 
ANSI.COM does. 

Track log-ins and log-outs on a Novell network with a batch file. 

It's easier to use Lotus 1-2-3 on a LAN with good batch files. 


Micro 1 


HiTech Intemational 
inc. 

Tussey Computer 
Products Inc. 

Zeos Intemational 
Ltd. 


Swan 386/16 
Zeos 386-16/FS 


CONNECTIVITY 
699 FN Hal LAN 3Com Corp. 


nager 
437 — 3X-Link 3X USA 
DATABASE MANAGEMENT 


440 BOOST lsogen Corp. 
439 = Switch It Black & White 
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DESKTOP PUBLISHING 


442 ~~ PubStar Metroplex Digital 
Corp. 


Power User 


Power User 
Languages 


Languages 
54 


GRAPHICS 


Color Digital Bell & Howeil Quintar 216 
Imager | Co. 


Freelance Plus 3.0 ee Development 33 


p. 

pany ete New England 48 
Analyti Software Inc. 
fponeorfbhacs Fi Lasergraphics Inc. 223 
Recorder 


670 
452 
444 
668 


Connectivity Clinic 
Connectivity Ciinic 
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Fill in your name and od- Circle the numbers on the card The literature will be 
dress and check off your that correspond to the ads ar mailed to you fram the 
answers la the eight re- articles you'd like more infor- advertiser free of 
search questions. (One mation about. (Numbers for charge. 
card per person, please.) advertised products are re- 

peated in the Advertiser Index 

as well.) 








CIRCLE FOR FREE INFORMATION Voidefier Mey Sates 
01 102 103 104 105 106 107 106 109 110.111 112 193 196 195 116 117 198 119 120 121 122 123 124 125 126 127 126 129 130 199 132 133 134 135 136 137 138 139 140 141 142 143 144 145 146 147 148 149 150 
151 182 153 154 155 156 157 158 159 160 141 162 1463 164 165 166 167 168 149 170-171 172 173 174 175 176 177 178 179 180 181 182 163 184 185 186 187 188 189 190 191 192 193 194 195 196 197 198 199 200 
201 202 203 204 205 206 207 206 209 210211 212.213 214 215 214 217 218 219 220 221 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240 241 242 243 244 245 246 247 248 249 250 
251 252 253 254 255 256 257 258 259 260 261 262 263 264 265 266 267 268 269 270 271 272 273 274 275 276 277 278 279 280 281 282 283 284 285 206 287 288 289 290 291 292 293 294 295 296 297 298 299 300 
301 302 303 304 305 306 307 306 309 310 311 312 313.314 315 316 317 318 319 320 321 322 323 324 325 326 327 326 329 330 331 332 333 534 395 336 337 338 339 340 341 342 343 344 345 346 347 348 349 350 
351 352 353 354 355 356 357 358 359 360 361 362 363 344 345 346 347 368 369 370 371 372 373 374 375 376 377 378 379 380 381 382 389 384 385 386 387 348 389 390 391 392 399 394 395 396 397 398 399 400 
401 402 403 404 405 406 407 408 409 410.411 412 413 414 415 416 417 418 419 420 421 422 423 424 425 426 427 428 429 430 431 432 453 434 435 436 437 438 439 440 441 442 443 444 445 446 447 448 449 450 
451 452 453 454 455 456 457 458 459 460 46) 462 463 444 485 466 447 468 469 470 47) 472 473 474 475 476 477 478 479 480 48) 482 483. 48-4 485 486 487 485 489 490 491 492.493 494 495.496 497 498 499 500 
501 $02 503 504 505 506 507 $08 509 510 511 512 513 514515 $16 517 518 519 520 521 522.523 $24 525 526 527 528 529 530 531 532 $33 $34 535 $34 537 538 $37 540 541 542 543.544 545 546 547 548 549 $50 
$51 552 553 554 555 556 557 $59 559 560 561 562 563 564 565 566 547 566 569 570571 572 573 574 575 576 577 578 579 580 S81 582 583 584 S85 584 587 588 589 590 591 592 599 594 595 596 597 598 599 600 
601 602 603 604 605 606 607 608 409 410411 412 619.614 615 616 617 618 619 620 621 422 623 424 425 626 627 428 629 630 631 632 633 634 635 634 637 638 639 440 441 642 643 G44 645 646 647 648 449 650 
651 652 653 654 655 656 657 658 659 660 661 662 663 664 665 666 667 668 649 670 671 672 673 674 675 676 677 E78 679 G80 681 682 683 684 685 686 687 688 687 490 691 692 693 494 495 496 697 698 699 700 
701 702 703 704 705 706 707 708 709 710711 712 713714 715 716 717 718 719 720 721 722 723 724 725 726 727 728 729 730 731 732 733 734 735 736 737 738 739 740 741 742 743 744 745 746 747 748 749 750 
751 752 753 754 755 756 757 758 759 760 761 762 763 764 765 766 767 768 769 770 771 772 773 774 775 776 777 778779 780 78) 782 783 7B4 785 786 787 788 789 790 791 792 793 794 795 796 797 798 799 B00 
801 602 803 804 805 806 807 808 609 810 811 812 813 814 815 816 817 818 819 820 821 822 823 B24 625 B26 B27 $28 829 830 631 B32 633 B34 835 B36 837 B38 AID B40 B41 B42 B43 844 BAS 846 B47 B48 B49 B50 
G51 852 653 854 B55 856 657 658 859 860 841 842 843 844 865 844 B67 848 849 870.871 872 873.874 B75 876 877 B78 B79 BBO 681 B82 63 884 BBS 886 847 68 BBP 890 691 872 B79 B94 B95 876 B97 898 B97 900 


1. In which of the following 3. Isyourcompany areteller? 6. Does your company own 

















PC 228-2 
sectors dees yor i Yes t Cl Mainframe(s} PLEASE PRINT CLEARLY —use only one card per person 
ark operate? Hs) ve s. 0 Mini(s) Nome 
one. 4, For IBM PCs 7, Do to buy ai : 
o. CJ Private Industry snd eolipeliesbo'vo8 Pe dant x34 Business Phone (___} 
b. Government spocity brands of t. DNow Company. 
c. 0 Education products? uv. C1 ln 4106 months 
2. —— k, C Worless v. O1In6t0 12 months oo 
ee esa L ON-2s5 w. C) No definite plans 
d. CO MIS/DP Sa m. OO 26-100 6. Number of employees in Cty. 
a. 0 100 or more your entire company? 
e. Cl Engineeri RD 5 Set Chek thot op x. C) Sorless a Te Samal alcatel GaSe 
£ Ci Finance/Accounting office? ( all seteet y 026-9 CPlease send me ane year (22 issues) of PC Magazine for $31.97, I'l 
p CO Marketing/Sales 0. D Linked to moinframe z. 0 100-499 save 51% off the annual newsstand price of 564.90. (Annual bosic 
CF Administrative/General & D Linked to mini 1 0500-999 subscription price is $44.97.) Offer valid in U.S. and possessions anly. 
Management q. Ci Networked together 2. 0 1000 or more 








merce 


CIRCLE FOR FREE INFORMATION Metin ih 
101 102 103 104 105 106 107 108 109 110-111 192 113 114 115 196 197 118 119 120 121 122 123 124 125 126 127 128 129 190 131 132 133 134 135 136 137 138 139 140 141 142 143 144 145 146 147 148 149 150 
151 152 153 154 155 156 157 158 159 160 161 142 163 164 165 166 167 168 169 170-171 172 173 174 175 176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197 198 199 200 
201 202 203 204 205 206 207 208 209 210.211 212 213 214 215 216 217 218 219 220 221 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240 241 242 243 244 245 246 247 248 249 250 
251 252 253 254 255 256 257 258 259 260 261 262 263 264 265 266 267 268 269 270 271 272 273 274 275 276 277 278 279 280 281 282 283 284 285 286 287 268 289 290 291 292 293 294 295 296 297 278 299 300 
OV 302 303 304 305 306 307 308 309.310 311 312 313 314 315 316 317 398 319 320 321 322 323 324 325 326 327 328 329 330 331 332 333 334 395 336 337 338 339 340 341 342 343 34d 345 346 347 348 349 350 
351 352 353 354 355 356 357 358 359 360 361 362 363 364 345 366 347 368 369 370 371 372 373 374 375 376 377 378 379 380 38) 382 383 384 385 386 287 388 389 390 391 392 399 394 395 396 397 398 399 400 
401 402 403 404 405 406 407 408 409 410-411-412 413 414 415 416 417 418 419 420 421 422 423 424 425 426 427 428 429 430 431 432 453 434 435 436 437 438-439 440 441 442 443 444 445 446 447 448 449 450 
45) 452 453 454 455 456 457 458 459 440 46) 462 463.464 445 466 467 468 469 470-471 472 473.474 475 476 477 478 479 480 481 402 483 484 485 486 487 488 489 470.491 492 493 494 495 496 497 498 499 500 
501 502 503 504 505 506 507 508 507 510.511 512 513 514515 516 517 518 519 520 521 522 $23 524 525 526 527 528 529 530 531 $32 533 $34 $35 536 537 538 539 S40 S41 542 543 544 $45 546 547 548 549 $50 
551 $52 553 554 555 556 557 558 559 560 561 562 563 564 565 566 567 568 569 570 571 572 573 574 575 576 577 578 579 580 581 582 583 584 585 586 587 588 589 590 591 592 593 594 595 596 597 598 599 600 
601 602 603 604 605 606 607 606 609 410.621 612 613.614 615.616 G17 618 619 620 621 622 623 624 625 626 627 628 629 630 631 632 633 634 635 636 637 638 439 640 641 442 643 64d 445 646 647 648 649 650 
651 652 653 654 655 656 657 658 659 460 661 662 663 664 665 666 647 G48 669 470 71 472 673 674 675 676 677 678 679 680 681 682 683 684 685 684 687 688 489 690 671 692 673 694 GPS a6 697 698 699 700 
JO) 702 703 704 705 706 707 708 709 710 711 712 713.794 715 716 717 718719 720 721 722 723 724 725 726 727 728 729 730 731 732 733 734 735 736 737 738 739 740 741 742 743.744 745 746 747 748 749 750 
751 752 753 754 755 756 757 758 759 760 761 762 763 764 765 766 767 768 769 770771 772 773 774 775 776 777 778 779 780 781 782 783 784 785 786 787 708 789 790 791 792 793 794 795 796 797 798 799 800 
901 802 003 904 B05 864 BO7 BOE 809 910 911 812 813 914 915 914 817 818 819 820 B21 822 823 824 B25 826 627 878 829 830 BI) G32 633 B34 835 G36 837 BIS B39 B40 B41 B42 G43 B44 B45 846 B47 B48 B49 B50 
851 852 653 854 55 856 857 858 859 B60 861 842 63 864 B65 846 B47 848 B67 870 B71 B72 873 874 875 876 877 878 879 880 BB) BB2 B83 884 85 884 B87 888 889 890 891 B92 B93 B94 895 896 897 BIB 899 900 








eet 








1 ee 3, Isyour reseller? 6. Does own PC 2/28-1 
a i. ra aan a) Nadel 0) PLEASE PRINT CLEARLY—use only one card per person 
seu ‘partn? i OONo s. OO Mini(s) p 
5 4. For pow a OUI Pe 7, pepe’ be 
o. Ci Private rds compatibles do you Business Phone [ ) a 
b. 0 Government specify brands of |. CONow 
oi rie 4 Sores S Combis timed 
2. ¥ function O Wor v. OIn6to 
nck on L On-2 w. CINa definite plans Press aA 
d. CUMIS/DP Communications m. L) 26-100 8. Number of employees in City. 
Systems, it n. C0 ormore your entire company? 
¢. Cl Engineering/R&D 5, Are there any PC sin x. 1 Borless State palo] 
£ 1 FinancelAccounting office? (Check al that apply.) y. (126-99 NOP Soe Sue a wituee tomers cen 
i Marketing/Soles ©, CilUnked to thotntrame z 0100-499 (Please send me one year (22 issues| of PC Magazine for $31.97. I'll 
id Ll Admirlstrotive/Generol - Elllinkedtotmni l 5 500-999 save 51% off the annual newsstand price of $64.90. (Annual basic 
Matec a CiNweaiedmgie 2 Cll ormre subscription price is $44.97) Offer valid in U.S. and possessions only. 















HOW TO STAY ON TOP OF WHAT’S IN THE PC MARKET 


USE THIS CARD TO OBTAIN FREE 


INFORMATION ABOUT PRODUCTS 


AND SERVICES IN THIS ISSUE secrets 


BUSINESS REPLY MAIL 


FIRSTCLASS PERMIT NO. 33854 PHILADELPHIA, PA 
POSTAGE WILL BE PAID BY ADDRESSEE 





P.O. Box 40049 
Philadelphia, PA 19106-9931 


NO POSTAGE 
NECESSARY 
IF MAILED 
INTHE 
UNITED STATES 


BUSINESS REPLY MAIL 


FIRSTCLASS PERMIT NO. 33854 PHILADELPHIA, PA 
POSTAGE WILL BE PAID BY ADDRESSEE 


PC 


P.O. Box 40049 
Philadelphia, PA 19106-9931 


NO POSTAGE 
PSone 


UNITED STATES 





CoMING UP 


NUMERICAL ANALYSIS SPECIAL 
ISSUE The increasing speed and com- 
putational power of PCs and user demands 
for desktop number-crunching capability 
have lured PC software developers into a 
market formerly served only by minis and 
mainframes. To sort out the software side 
of PC number crunching, PC Magazine 
examines over 80 packages in our first spe- 
cial issue devoted solely to numerical anal- 
ysis. 


STATISTICAL ANALYSIS Business 
and science today share the same craving 
for information and results. PC Magazine 
covers the statistical software market with 
reviews of 49 packages. Industry experts 
evaluate advanced statistical software in- 
cluding PC versions of the major main- 
frame players such as BMDP, SAS, and 
SPSS; as well as forecasting packages, 
econometric modeling software, and the 
simpler, more affordable statistical soft- 
ware. 


MATH TOOLBOXES Making pencil 
and scratchpad obsolete, equation-solving 
software has raised number crunching to 
new heights. These packages are proving 
themselves to be invaluable to scientists, 
engineers, programmers, and financial 
model builders. Sixteen programs see if it 
all adds up, quickly and easily. 


SCIENTIFIC GRAPHING Spoiled by 
the 20-MHz 386 computers on their desks, 
scientists still must get by on under- 
powered business graphics software. Or 
do they? PC Magazine reviews .14 pack- 
ages that are capable of handling logarith- 
mic scales, data sets with thousands of 


plots, rotation of the y-axis label for scien- 


tific illustrations, as well as two- and three- 
dimensional graph and surface representa- 
tions. 


FREE UTILITY How do you diagnose 
what’s wrong when your printer won't 
print or your modem won’t send? Plug in 
LITES—a utility that simulates a breakout 
box and diagnoses sticky asynchronous 
V/O problems. It'll save you time and mon- 
ey. And it’s only an issue away. a 
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J. K. Lasser 


(continued) 


en data to appear. Press Alt-Q to 
tell the program where to find 
your Quicken file. Presto! A big 
window opens up with the 
Quicken file contents either 
completely visible or scrollable. 
Move the selector line to the 
number you want and press En- 
ter. The window disappears, 
and the number you selected is 
on the line of the tax form where 
you started. 

If you need to subtract or 
multiply a few numbers as you 
go along, a pop-up calculator 
appears at the press of the F9 
key. If an IRS worksheet or fur- 
ther supporting form is avail- 
able, pressing F7 will bring it 
up. If you want to see how your 
tax liability changes as you go, 
just hit F5 while on a supporting 
form to bring up a window 
showing your total tax, as well 
as the amount you owe or the 
amount of the refund due you. 
And Lasser's file-handling sys- 
tem is flexible enough to let you 
use the program for any number 
of individual tax returns. 

For the folks in California 
and New York, Lasser has state 
income tax-return programs for 
$39.95 that pick up the figures 
directly from the Lasser federal 
forms you've filled in. 

If you'd like to compare the 
cost of filing a joint return with 
the tax owed by two people us- 
ing the married, filing separate- 
ly status, use the Analysis fea- 
ture from the pull-down menu. 
It lets you load a file you've al- 
ready filled out and compare it 
with another existing file or the 
figures that you enter in a sec- 
ond column right then and 
there. The program also in- 
cludes tax planning for 1989. 

At printout time, the Lasser 
program does an IRS-approved 
Form 1040 if you have an Ep- 
son, an IBM Graphics, or a 
compatible dot matrix printer. 
This approved 1040 format will 
not print on a laser printer. As 
with the supporting forms, out- 
put will be in the laser or other 
printer's default typeface. 
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List Price: J. K. Lasser’s Your 
Income Tax, $69.95; state modules 
for California or New York, $39.95 
each. Requires; 256K RAM, DOS 
2.1 or later. Not copy protected. 
Simon & Schuster Software; One 
Gulf + Westem Plaza, New York, 
NY 10023; (212) 373-8500. 
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TurboTax 

Leading the pack is ChipSoft's 
latest version of TurboTax, with 
its fast, classy operation and a 
full complement of new and im- 
proved features. Relatively casy 
to use and probably the most 
comprehensive in calculations, 
the $75 TurboTax is a very im- 
pressive program. 

After you load TurboTax 
onto your hard disk (not re- 
quired but nice), you are pre- 
sented with a personal data 
sheet where you enter your 
name, address, and social seeu- 
rity number. Once you've com- 
pleted that, everything you need 
to know is available through a 
series of pop-up menus invoked 
with the Slash key or through 
the F] help key. 

TurboTax also contains a 
personal interview feature that 
| asks over 50 short questions 
about your financial situation 
for the past year. Run through 
these questions and, on the basis 
of your answers, a pull-down 
window appears listing all the 
' forms and schedules thal mighl 











be required to cover the transac- 
tions involved. 

Next, you'll want to consult 
the Forms menu to bring up a 
worksheet or form or schedule 
that looks very much like the 
IRS's own versions. For your 
aesthetic diversion, TurboTax 
will now run in a graphics mode 
that shows the official form in 


black on white (or white on 
black) on the screen. While it's 
attractive, | found I'd still rather 
use the old-style screen with its 
color coding of protected cells. 
The scheme reminds me to go 
back and fill out a supporting 
schedule where a little more 
math needs to be done before 
carrying the number to the pro- 
tected cell. If 1 want to circum- 
vent laborious backup for pro- 
tected cells, there is an override 
on the menu. 

You may wish there were a 
genie at your elbow to offer a 
few words of explanation as you 
hover over such gems as “‘Enter 
your IRA designated nonde- 
ductible contributions for 
1988.°" The next best thing: 
summon up instructions from 
the pop-up menu, and the pro- 
gram's window zeros in on the 
official government attempt to 
explain that particular line. 

For those who've spent the 
year using Intuit’s Quicken, 
Star/Monogram’'s Dollars & 
Sense, MECA's Andrew Tobi- 
as’ Managing Your Money, ora 
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spreadshect that will produce an 
ASCII file, you can now import 
your figures into the TurboTax 
forms using the new Interface 
feature. Just enter the drive, 
path, and filename where you 
stored the financial data, and the 
file appears on-screen. Move 
the cursor over a key figure of 
the imported file, press Return, 
and the file disappears—leaving 
the key number in the block you 
selected on the tax form. If you 
want more figures from the 
same file , choose Interface from 
the menu again, and the previ- 
ously selected file reappears as 
the default. 

Last year TurboTax intro- 
duced a driver for a dot matrix 
Form 1040 that the IRS would 
accept for filing along with the 
supporting forms in ordinary 
type. This year the same filable 
1040 rolled out of my Hewlett- 
Packard LaserJet Series II with- 
out the use of any special font or 
cartridge. 

TurboTax is unique among 
personal tax software in offer- 
ing modules for 41 states (at $40 
each) that pick up your federal 
tax data directly from the feder- 
al programs. Most of these state 
programs require very little ad- 
ditional input to create the fin- 
ished state returns. 

An excellent manual con- 
tains 250 pages of well-orga- 
nized instructions on the me- 
chanics of making the program 
Tun and print, as well as two or 
more pages explaining each 
form, schedule, or worksheet. 

Once you're finished with 
your 1988 return, you can al- 
ways try running the Tax Plan- 
ner module to see where you'll 
stand by the end of this year. 
List Price: TurboTax, $75; each 
state module, $40. Requires: 256K 
RAM for DOS 2.0 or later, 384K 
RAM for DOS 3.0 or later. Not 
copy protected. ChipSofi Inc., 
5045 Shoreham PI., #100, San 
Diego, CA 92122; (800) 782-1 120 


or (619) 581-2233. tae 
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WHAT YOUR ACCOUNTANT — 
MIGHT NOT WANT YOU TO KNOW * 


* Andrew Tobias’ Tax Cut lets you prepare 
a professional quality tax return yourself — 





even if you’re a novice at tax preparation. 


All the features you ueed 


Tax Cut automatically calculates and prints 
your completed 1040 return and up to 23 
other IRS-approved forms and schedules. It 
finds the tax approach that saves you the 
most money: whether you should file 
jointly , itemize, take the zero bracket 
amount, and much more. It features an 
instant tax summary window that lets you 
see where you stand at any point in the 
program, and “What if” calculations on any 
form or schedule for important planning 
before year-end. 


Works like an easy interview 


Unlike-other programs, Tax Cut “interviews” 
you in friendly layman's terms and without 
IRS jargon — the same way an empathetic 
accountant might. It uses your answers to 
automatically select the schedules you need, 
and then computes and prints your tax 
return based on current tax law. All you do 
is answer, sign and file! 


You answer each question only once. Tax Cut 
automatically transfers the information to 
every line or schedule where it’s needed, and 
performs computational checks to make sure 
your answers are consistent. 


With Tax Cut, you need not see any IRS forms 
until the program prints your return. (If you 
do wish to review the forms on-screen, just 
use the easy display feature.) 


Saves you valuable time 


With Tax Cut, even the most complex tax 
returns rarely take more than one hour. 
Compare that to time-consuming trips to an 
accountant. Or treks through the January 
slush to get the proper forms from the IRS 
office. Or the time-burning tedium of 
mistake prone manual preparation, which 
has you transferring the same information 
from line to line and form to form. 
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Saves you mouey, too 


Tax Cut heips you know what financial 
decisions to make, and when to make them, 
for maximum tax savings. It eliminates the 
mathematical errors that can result in 
overpayment. It checks to see that you don’t 
pay more FICA than you should (a common 
mistake). And most important, with Tax Cut 
there’s no more need to spend significant 
amounts of money for professional 

quality tax preparation you can easily 

do yourself. 


Comprehensive yet simple 

Tax Cut is written by a team of tax 
professionals and personal finance expert 
Andrew Tobias, Together, they bring you a 
program that is fully comprehensive and 
current, yet simple enough for even a tax 
novice. 


Guaranteed Accuracy: A Tax Cut Excinsive 


Unlike any other program, if the IRS makes 
you pay a penalty because of a mathematical 
miscalculation in Tax Cut, we'll pay the 









If for any reason you're not completely 
satisfied with Tax Cut, return it to us within 
fifteen days for a full refund. 


Only $79.95 suggested retail. 

See your dealer or call toll free to order: 
1-800-835-2246 ext. 12 
..Or mail the coupon today. 


© Includes forme 1040, 1040 ES, 2106, 2119, 2210, 2441, 3468, 3800, 
9909, 4662, 4797, 4962, 5606, 6251, 8582, 8594, 8615 schedules A, 


B,C, D, E, F, SE. 
© Accepts leading printers. 
© Compatible with Andrew Tobias’ Managing Your Money. 
Requires: 
$20K IBM® PC's of compatibles 
‘80 column monitor « 2 disk drives » DOS 2.0 of later 
Not copy protected, 
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| Send me Tax Cut for $79.95 + $2.60 shipping and handling 
ee as (CT residents add 744% sales tax). 
ype 
I Name 
| = 
| City ‘Stale tip Phone 
Filing Status 
| Credit card # / / 
i (MC, AMX) > exp. our aut 
Signature required 
| (1 Enclosed is my check payable to MECA Ventures, Inc. 
| Exemptions If | am not completely satisfied with Tax Cut, I will return it to you within 16 days for 
8 full refund. 
| Mail coupon to: 
MECA Ventures, Inc. » 355 Riverside Avenue * Westport, CT 06880 








Ask Dan 


(continued) 


calculator for doing backup cal- 
culations when you want to 
transfer the total to the form. 
Press F1 twice to bring up a win- 
dow of general background in- 
formation and instructions per- 
tinent to the form you are 
working on. 

If your financial records are 
stored in a spreadsheet, data- 
base, word processor, or finan- 
cial management program, you 
can import the first two col- 
umns—say, one of descriptions 
and one of numbers—into the 
seratch pad. You'll need to put 
the source file into ASCII for- 
mat to do this. 

The prize feature of this pro- 
gram is the Ask Dan dialog, 
which uses your responses to a 
series of questions to help you 
fill out your return. 

For instance, during the ex- 
change on selling a principal 
residence, the program asks if 
you've used part of the home for 
business, and if so, explains 
how to split the data pertaining 
to the sale. li sets forth special 
tax benefits that may apply to 
the sale and takes you through 
the requirements foreach one. It 
asks about the form of the pro- 
ceeds, covering an outstanding 
mortgage that your buyer might 
assume and a purchase money 
mortgage that you might take 
back from a buyer. When you 
feed in your expenses of the 
sale, the program notes that if 
your move was caused by 
changing jobs, you might be 
able to save money by reporting 
these items on Form 3903, 


which deals with employee | 


moving expenses. 

Ask Dan is prudent enough 
to acknowledge that no comput- 
cr program takes the place of a 
live tax specialist when it comes 
to the more arcane reaches of 
revenue law esoterica, but it 
uses artificial intclligence to 
help you gain wisdom in over 
two dozen problem areas, such 
as refunds of state and local tax- 
es and IRAs. 

When you're finished with 
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the forms, check the results with 
the program’s Auditor feature. 
It will remind you of overrides 
or missing entries and then give 
you suggcstions related to your 
situation for tax savings next 
year. Since the tax advice is 
right on the screen, the 70-page, 
easy-to-follow manual concen- 
trates mainly on the mechanics 
of the program. Printing is lim- 
ited to acceptable supporting 
schedules, plus a facility for 


forms or typing out the 1040 fig- 
ures to be copied manually to 
the official IRS form. 
Programs for California, 
Massachusetts, and New York 
state taxes are planned but were 
not ready in time for this re- 
view. 
List Price: Ask Dan About Your 
Taxes. $89.95. Requires: 512K 
RAM, DOS 2.0 oF later. Not copy 
prolecied. Legal Knowledge 
Systems tnc., P.O. Box 695, 
Drexel Hill. PA 19026; (215) 789- 
3679. 
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J. K, Lasser’s 
Your Income Tax 
Off to a fast start last year, J. K. 
Lasser’s Your Income Tax gets a 
big boost from being packaged 
with the time-tested paperback, 
J.K. Lasser’s Your Income 
Tax, an over-300-page guide 
that has been the do-it-your- 
selfer’s tax bible for more than 
350 years. 

The $69.95 program opens 


Tax-Preparation Programs: 
Finding the Forms 
and Schedules You'll Need 


Forms 


Andrew Toblas’ 
TaxCut 


“Ask Dan About 
Your Taxes 


8615 


J.K. Lasser's 
Your Ineome Tax 


TurboTax 





1040, 2106, 2119, 2210, 
2441, 3468, 3800, 3903, 
4562, 4797, 4868, 4952, 
6251, 8582, 8598, 8615 
1040, 1040ES, 2106, 2119, 
2210, 2441, 3903, 4562, 
4684, 4797, 4972, 6251, 
6252, 8582, 8598, 8606, 


1040, 1040ES, 2106, 2119, 





Schedules 


A,B,C, D, 
yeas 


A,B,C, D 
E,F,R,S 


A,B, 
2210, 2441, 3468, 3800, EF, 
3903, 4137,4255, 4562, 

4684, 4797, 4868, 4952, 

4972, 5329, 6251, 6252, 

8582, 8598, B606 


c,D, 
R, 


1040, 1040A, 1040ES, 2106, 
2119, 2210, 2441, 3800, 
3903, 4255, 4562, 4684, 
4797, 4952, 4972, 6251, 
6252, 8582, 8606, 8615 


TOTAL DXPENSES 














28.77? ST 18% 21.406 


with a screen for filling in data 
such as name, social security, 
and marital status. Next, it asks if 
you know what forms to file or if 
you'd like to take a short inter- 
view to find out. On the basis of 
the interview, a list of the forms 
and schedules you will need 
comes up. If further study reveals 
that you need more forms, it’s 
easy to choose them later’ 

The program then takes you 
to the pull-down menus, where 
you select the forms to fill out. 
If you like starting with the 
Form 1040, the program ac- 
cepts information until you get 
to a cell where the number 
should be derived from a sup- 
porting form or schedule. Plug 
numbers and overrides are not 
fair play here. The program di- 
Tects you to fill out the appropri- 
ate supporting form before go- 
ing any further on the 1040. 

The Lasser tax software 
benefits from its ability to key 
its on-line instructions to the J. 
K. Lasser’s Your Income Tax 
guide. When you press F1 to 
bring up the instructions for a 
particular line, the window 
gives a summary sentence or 
two, then directs you to the 
paragraph number in the com- 


| panion book where that topic is 


treated at much greater length. 
Lasser can import figures 
from Intuit’s financial record- 
keeping program, Quicken. The 
fastest way to do this is to put 
the cursor on a line of the tax 
form where you want the Quick- 
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Andrew Tobias 


(continued) 


that the program makes. 

Using TaxCut, you can pre- 
pare acomplete and complex re- 
turn as long as it’s within the 
program's 23 forms and sched- 
ules. The program walks you 
gently through the process—if 
you want a bit of advice, the Esc 
| key pops up a window with a 
few words of wisdom. If the go- 
ing gets rough, you are remind- 
ed toconsult a tax accountant or 
government publication for in- 
tricate problems. 

The program screens are ar- 
ranged in a simple, clean for- 
mat. Most screens are limited to 
six (or fewer) questions or in- 
structions. Replicas of Revenue 
Service forms have been ban- 


ished. There is a conscious ef- | 





fort to avoid **taxspeak.”’ 

For the intelligent layman 
who does not want to be 
dragged through the arcane 
teaches of technical tax details, 
TaxCut’s clean screen neatly 
avoids that miasma. On the oth- 
er hand, | find it a bit like flying 
blind: TaxCut may not alert you 
to the implications of your en- 
tries in the same way as a pro- 
gram that puts all the calcula- 
tions in front of you instantly or 
at the press of the PgDn key. 
(TaxCut will display the results 
when you choose the Print to 
Screen option, giving you a 
chance to go back and make 
changes before the final print- 
out, but this procedure involves 


| a few time-consuming steps.) 


And if you meet with unexpect- 
ed results when you've com- 


pleted the job, not having your 


Preparation IS More Than Half the Game 


Recently the IRS confessed that if you’re a taxpayer filing a 
Form 1040 with a few schedules, it takes an average of 8 hours of 
hunting, gathering, and winnowing before you're ready to do the 
forms. Shoehorning the right numbers into the right boxes on the 
Form 1040 and its supporting schedules will take several more 
hours. Even seasoned veterans still wonder: What's the best way 
to prepare for this ‘‘taxing’’ experience? 

First, collect all the official forms showing income received, 
expenses incurred, and taxes withheld. Then collect your own 
records, such as check stubs, bank statements, broker’s confir- 
mations, the books of accounts of your sole proprietorship, and 
those year-end analyses some credit card companies produce to 
help customers figure out where it all went and if any of it is de- 
ductible. 

Second, decide what forms you need. Most of the tax pro- 
grams we're reviewing have a preliminary interview or checklist 
to alert you to those forms that may apply to your situation. 

Third, sort it out. Take care to distinguish income items from 
expense items. Many people both receive interest income and 
pay out interest expense. Make sure to group the income and ex- 
penses that go together on separate schedules. 

Form 1040 serves as the summary of the details found in the 
other forms and schedules. For the most part, after keying in 
your basic identifying data and filing status, the tax programs 
work best if you do the supporting schedules first and let the pro- 
gram carry the results over to the 1040. 

Finally, tackle your state return after you've finished the fed- 
eral one. Most states base all or some calculations on the results 
that appear on your federal return. 

You can avoid some (but not all) of this tedium if you have 
fed carefully labeled items into a financial management program 
all year. Some of the tax packages reviewed here import data di- 
rectly from such programs.—Laura Lou Meadows 
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Ask Dan Aboui Your Taxes detat/s the fine points of using the Neuse for rental or 


business purposes, 


calculations before you makes it 
more difficult to retrace your 
Steps to the point where the pro- 
gram’s use of your answer took 
an unexpected turn. 

The compact on-screen cal- 
culator that Ctrl-N invokes con- 
sists of two cells in the lower- 
left-hand corner. It works fine 
with +, -, /, and * as its func- 
tions, while leaving a clear view 
of the rest of the screen. 

Part of TaxCur's grand plan 
is to allow users to import data 


from the Managing Your Money 


program. The company said 
that this will be possible if you 
buy or upgrade to the new 5.0 
version of Managing Your Mon- 
ey, which should be on the mar- 
ket by the time you read this. 

The results of a return can be 
previewed through the Print 
menu before printing. As with 
all the programs to be reviewed, 
the printouts of the supporting 
schedules can be filed. The 
company said that TaxCur’s 
1040 is acceptable for filing if 
done on a dot matrix printer, but 
that part of the program was not 
available to test at the time of 
the review. The laser printout 
will need to be transcribed to an 
official Form 1040 manually. 
List Price: Andrew Tobias’ 
TaxCut, $79.95. Requires: 256K 
RAM, DOS 2.0 or laler. Not copy 
protected. MECA Ventures Inc., 
355 Riverside Ave., Weslport, CT 
06880; (203) 226-2400. 
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Ask Dan 
About Your Taxes 


The unique feature of Legal 
Knowledge Systems’ Ask Dan 
About Your Taxes is its expert- 
system approach to answering 
many of the sticky questions 
that come up in the course of 
filling out a tax return. While an 
increasing number of tax-return 
programs offer some degree of 
on-line instructions, Ask Dan’s 
interactive technique goes be- 
yond a static recitation of rules 
and uses a series of branching 
questions to arrive at a response 
tailored to your particular situa- 
tion. 

Now in its second year, the 
$89.95 program has a host of 
other features and a sleck opera- 
tion and feel that put it in the top 
ranks of personal tax programs. 
Start by selecting the Checklist 
from the Big Picture menu; here 
you’ll answer over 70 questions 
to find out which forms you’ll 
need to fill out. As you fill out 
the tax forms, the bottom lines 
of the screen show the available 
submenus that can be invoked 
with the Slash key. You don’t 
have to press any keys to add up 
the tax forms: on my 80286- 
based IBM compatible, totals 
appeared instantaneously after 
each number was entered. 

Press the F] key once to list 
the features behind the other 
function keys, such as a scratch 
pad for recording lists too long 
for a tax form or an on-screen 
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BY LAURA LOU MEADOWS 


It is arainy weekend in Novem- 
ber, and | am awash in betas. 
Betas, for me, are not the sec- 
ond-class citizens of Aldous 
Huxley's Brave New World 
(who were not as good as the Al- 
phas, but grateful to be better 
than the Gammas, who did the 
menial work). Rather, they are 
the creations of the tax-return 
software publishers—programs 
that have been sent out before 
their time. 

Using beta versions means 
that not all of the programs’ fea- 
tures were in well-oiled work- 
ing order during the review peri- 
od. The reasons? Namely, a 
late-breaking Tax and Miscella- 
neous Revenue Act of 1988, 
which Congress passed at the 
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Andrew Tobias’ TaxCut 
A clean and simple 
approach to taxes, from the 
author of Andrew Tobias’ 
Managing Your Money 
Ask Dan About Your 
Taxes 

An expert-system approach 
to answering sticky tax 
questions 

J. K. Lasser’s Your 
Income Tax 

Includes a paperback copy 
of J.K. Lasser’s Your 
Incoine Tax, the do-it- 
yourselfer’s tax bible 
TurboTax 

A fast, classy, and compre- 
hensive tax program 
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Countdown to April 15: Four 
Personal Tax-Preparation Programs 


end of last October, plus the 3- 
month lead time of a magazine 
eager to bring you the news he- 
fore your tax returns are due in 
the mail. 

But even in their beta states, 
the nine tax-preparation pro- 
grams reviewed here and in the 
following issue show the happy 
results of competition in a free 
market. Not only do features 
proliferate but, astonishing to 
say. getting the programs up 
and running is smoother than 


ever. Tax programs are picking | 


up protocols and conventions 
familiar from the world of word 
processors and spreadsheets. 
Pull-down lists and pop-up 
menus abound. | won't say this 
makes the tax programs easy to 
learn—just easier than before. 

In this issue, we look at four 
personal tax packages: Andrew’ 
Tobias’ TaxCut, Ask Dan About 
Your Taxes, J. K. Lasser's Your 
hicome Tax, and TurboTax. \n 
the next issue, we'll follow up 
with an additional five packages 
designed to make dealing with 
the IRS less painful. 

The most noticeable new 
feature in this year’s batch of tax 
packages is the addition of more 
on-line instructions about tax 
rules. Often the help is context- 
sensitive and taken word for 
word from official government 
sources. You could get the same 
information by reading J. K. 
Lasser’s Your Incoine Tax or 
some snappy government tome, 
but life is so much simpler if you 
don't have to plow through an 
index trying to guess whether 





the tax-writing wizards of | 


Washington placed your answer 
under D for Deductible, E for 
Expense, N for Not a chance or 


pc 
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Andrew Tobi- 
as’ TaxCul 
gives you sun- 
ple and direct 
explananons 
of what todo 
with your 
business veht- 
cles on Sched- 
ule C, 









T for Tough cookies. 

Another welcome develop- 
ment: more programs now have 
the ahility to pnnt a Form 1040 
that is valid for filing with the 
IRS. The IRS always rejects im- 
itation Forms 1040 that merely 
type out the captions and tax- 
payer information, insisting that 
it has stipulated characteristics 
that few but laser printers with 
tax fonts can generate. (In the 
next issue we'll review two tax 
font cartridges for laser print- 
ers.) Last year, a number of tax- 
return programs came up with 
dot matrix 1040s that passed 
muster, This year, more pro- 
grams include this feature, and 
several can replicate an accept- 
able Form 1040 on laser print- 
ers; some can do so even with- 
out a special font cartridge. 

This year more tax programs 
are geared to import data from 
other sources, such as a finan- 
cial planning program that 
you've been feeding carefully 
labeled items all year long or the 
spreadsheet where you've cal- 
culated the bottom line for your 
investments. 

Only a few years ago, after 
reviewing a handful of tax-re- 
turn packages, | was grousing in 
these pages (see **Tackling the 
Tax Problem: Information Or- 
ganization,’’ PC Magazine, 
April 2, 1985) that ‘the IRS 
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There are two aethods for Clguriuy your ato expenses: 
octual conts and standard alleage If you use more thas one 
vehicle in business. you MUST use ectual costs. 


ACTUAL: the actaal cost of running your car er tewch. 


STANDARD AILDAGE: the rate Ja Pigueed al 22 1/2 conte por 
wile up ta 25,400 alles and $2 costs for each aile after 
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may be the only outfit in the 
country with cnough resourees 
to do the job right.’ But since 
then, private industry has honed 
its skills and in many instances 
has developed software pack- 
ages that do a thoroughly re- 
spectable job of producing tax 
returns. 


Andrew Tobias’ TaxCut 
Unlike Betty Crocker, | do, at 
least, exist,"" says Andrew To- 
bias, author of the popular An- 
drew Tobias’ Managing Your 
Money financial program. An 
urbane and witty fellow in the 
flesh, his writings spice up any- 
one’s 5-foot shelf of business 
books. Now, Tobias’s deft style 
enlightens the screens and man- 
ual of Andrew Tobias’ TaxCut, 
which is based on the now-de- 
funct PC/TaxCut. MECA 
(which publishes the Andrew 
Tobias software titles) took over 
the PC/TaxCut software from 
Best Programs. 

Not that Tobias claims to be 
a tax specialist, but he does have 
Price Waterhouse, the behe- 
moth accounting firm, on re- 
tainer to keep an cye on the tax 
aspects of this year’s edition of 
the $79.95 TaxCut, With such 
expertise around. MECA feels 
comfortable guarantecing users 
that it will pay any IRS penalty 
caused by a calculation error 




















WHY YOU SHOULD 
CONSIDER THE NEW DELL 
386 SYSTEMS, DESPITE THEIR 
SUSPICIOUSLY LOW PRICES. 


O ur new 386 -based systems are among the 
fastest available. With more advanced high perform- 


ance features than you’d get in comparable systems 
that list for up to $3000 more. 

Like Compaq’s. 

For instance, our 20 MHz System 310 offers you the 
most extraordinary value available in any 386-based 
system, In fact, PC Magazine (6/14/88) describes it as 
“fast enough to burn the sand off a desert floor” 

And if that sounds fast, wait till you see our new 
System 325. 

At 25MHz, it offers you the highest possible 
performance in a 386. Like the System 310, it utilizes 
the latest technology, including the Intel” 82385 
Cache Memory Controller, advanced 
32-bit architecture and high perfor- 





mance drives. And of course, both systems are fully 
IBM PC compatible. 

More importantly, we can configure either system 
unit to your exact needs, then burn-in everything, 
add-in boards and all, to make sure the entire 
system works perfectly. And to keep it working 
perfectly, we give you Dell toll-free technical 
support and a full year of on-site service-included 
in the system price. Plus a 30-day money- 
back guarantee and a one-year limited warranty. 
Also included in the low system price. And you 
buy direct from our manufacturing facility in 
Austin, Texas. Which eliminates dealer markups 
For more details, look inside this gate 

call toll-free to order tl 


right for you. 
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